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S I G N A T U R E P A G E 

I have reviewed the Inorganic and Radiochemistry results reported in this 
data package (when applicable). The results meet the requirements of 
"242-A Evaporator Feed Characterization Project - Statement of Work" -
WHC-SOW-91-0002. This data is an accurate representation of the data 

fo ~ equested laboratory analyses performed . 

. H. Tillman 1~2-
42-A Evaporator Proj t Manager 

I 

I have reviewed the compiled report and certify that this data package 
meets the document standards of the RCRA Data Packaging Procedure 
L0-150-151. This data package is complete and contains the data generated 
from the requested laboratory analysis performed on this sample . 

. -

~~ /l - 7JJJ(; 
L.

0 R. Webb 
Records Management Specialist 
Data Coordinator 

Date / 

I have reviewed this report and certify that this data package meets the 
requirements of "Quality Assurance Project Plan for the Chemical Analysis 
of Highly Radioactive Samples in Support of Environmental Activities on 
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 
Work or Waste Characterization Plan. This data package is a complete and 
accurate representation of the data generated from the requested laboratory 
analyses performed on this sample based on the QA Review Process. 

L. P. Markel 
Laboratory Q.A. Officer 

The data contained in this hardcopy data package has been approved and 
authorized for release by the Laboratory Manager or Manager's designee as 
verified by the following signature . 

.ABei 
M ger 
Processing and Analytical Laboratories 
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242-EVA PORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATI VE 

Introduction 

1. 

2. 

3. 

The analysis of samples in support of the 242-A Evaporator Feed 
Characterization Project for Fiscal Year 1991, was performed by 
the 222-S Laboratory during the last quarter of 1991 and completed 
during the first quarter of 1992. Samples received and analyzed 
for the inorganic and conventional parameters were performed using 
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002 
Westinghouse Hanford Company, 242-A Evaporator Feed 
Characterization Project Fiscal Year 1991, September 1991. 

Samples submitted to the laboratory were identified as: 

TK-102-AW (referred to as 102AW . in the remainder of this report) the 
feed tank prior to the evaporator. 

TK-106-AW (referred to as 106AW in the remainder of this report) one 
the candidate feed tanks into 102AW . 

TK-103-AP (referred to as 103AP in the remainder of this report) the 
other candidate feed tank into 102AW. 

of 

The inorganic constituents requested for analysis on the three tanks were 
divided into the following categories; metals by Inductively Coupled Pl asma 
(ICP), metals by Atomic Absorption Spectroscopy (AAS}, and conve~tional 
parameters by specified methods. The results were obtained using approved 
methods as specified in Table I of the SOW. Quality analyses, including 
number and frequency, were performed in accordance to guidance found in Table 
2 of the SOW. The parameters analyzed for from the three tanks are: 

Metals by ICP 

Silver 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
Lead 
Zinc 

1 of 2 

Ag 
Al 
Ba 
Cd 
Cr 
Fe 
Mg 
Mn 
Na 
Pb 
Zn 

-

s 



Metals (AAS ) 

Arsenic 
Selenium 
Mercury 

Conventional s (I C) 

Fluoride 
Chloride 
Ni trite 
Nitrate 
Phosphate 
Sulfate 

Conventional {Specified Methods) 

WHC-SO-WM- DP- 025 
Addendum 14 Rev 0 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

Total Organic Car bon TOC 
Total Inorganic Carbon TIC 
Cyanide CN 
Hydroxide OH 
Ph 
Specific Gravity SpG 
Differential Scanning Calorimetry DSC 

The analysis of the samples for Cyanide , Total Ammonia, Total Inorganic Carbon 
(TIC}, Specific Gravity, and Differential Scanning Calorimetry (DSC} were 
performed using methods traceable to ASTM or EPA . All other analytes were 
determined based on EPA SW-846 methods or current approved WHC golden rod 
procedures . ' 

The Quality Objectives and requirements for this work effort were set t o 
achieve the highest quality data. Factors relevant to sample matrix and the 
applicability of the methods to these complex matrices of samples from the 
evaporator candidate and feed tanks may have lead to biased results for some 
analytes of concern. The Quality Objectives were: 

1. Matrix Spike and Matrix Spike Dupl icate per batch or for no more than 20 
samples which ever is less. The calcul ated Percent Recovery for these 
analyses to be within 75 to 125% and the Relative Percent Difference 
(RPO} must not exceed~-

2. One sample in twenty was to be analyzed in duplicate where specified. 
The duplicate results must agree with an RPO of± 20%. 

3. A blank must be run for each batch or for every 20 samples. 

J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANI CS CASE NARRATIVE 

Samples from the two candidate and one feed tank into the evaporator 
were received into the 222-S laboratory during the laboratory's transition 
period from process to environmental analysis. This transition period 
signaled a change in the analytical protocols required to meet different, and 
in some cases, more stringent conditions. Most of the problems encountered 
during this work effort can be attributed to the response of the laboratory to 
these changing requirements. Nevertheless, the data generated for these 
samples wa s obtained using the best available l aboratory practice at the time 
of sample analysis. The following problems were observed to have occurred 
throughout the samples submitted from tanks 102AW, 103AP, and 106AW: 

(1) In a few cases, the analytical data cards are not corrected with one line, 
an initial and a date. Also, due to insufficient t raining, the chemists 
signed the analytical data card in the incorrect location. Though the 
analytical data cards were signed by the cognizant chemists, they were often 
signed in the inappropriate location on the card. This indicated the need for 
appropriate training to address this problem. This training effort has begun. 

The Exten sion "1621" on the data cards represent an old extension which 
specifically denotes "TOC" analysis. 

-

(2) Instrument Detection Limits (IDL). Detection limits for the parameters 
determined were obtained using the me t hod prescribed by the US EPA. The 
instrument detection limits for the metals determined by Inductively Coupled 
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical 
methods are obtained from an aqueous matrix. The instrument detection limits 
for the analytes on actual evaporator feed or candidate tan ks would probably 
be higher due to matrix efforts. The standards used to prepare the solutions 
for the detection limit determinat ions were obtained from bonifide and 
reliable sources. The procedure basically requires the analysis of seven 
replicates of the analyte at a concen t ration two times the noise level for the 
instrument . Following this protocol, the instrument detect i on limits were met 
or exceeded when compared to the IDC ' s in the Request for Specia l Analyses 
(RSA). Typical instrument detection limits obtained du r ing t his work effort 
are list ed below: 

1 of 2 
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Analvte 

Arsenic (As) 
Cyanide (CN) 
Mercury (Hg) 
,\mmon i a (NH4 ) 
Hydroxide {OH-) 
Selenium {Se) 
Total Inorganic Carbon (TIC) 
Total Organic Carbon {TOC) 
Fluoride (F) 
Nitrate (N03) 
Chloride (Cl) 
Ni trite (N02) 
Phosphate (P04) 
Sulfate (S04) 

' 

Aluminum (Al) 
Barium (Ba } 
Cadmium (Cd) 
Chromium (Cr) 
Iron (Fe) 
lead (Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Silver (Ag} 
Sodium (Na) 
Zinc (Zn) 

WH C-SD- WM~•P-025 
Addendum 14· Re v 0 

Detection limit (ppm) 

Required 

5 
.10 
.20 

500 
1700 

1 
5000 

500 
6000 
5000 
4000 
5000 

10000 
10000 

50 
2 
1 
5 

10 
5 
l 
2 
5 

60 
2 

• 

Actual 

.005 

.010 

. 00 2 

.100 
17.000 

.005 
5.000 
5.500 

.090 

.240 

.040 

.180 

.130 

.130 

.075 

.003 

.004 

.004 

.007 

.030 

.0001 

.001 

.018 

.048 

.002 

Detection limits for the analytes r equired in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 
according to the analyte and instrument and were generated in accordance with 
the Request for Special Analysis (RSA), the internal memo, "Recommendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 
and references the document, "Detection Limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991 . The detection limit study performed for Core 5 followed recommended 
EPA protocol. 

-~nagerYfL 
stry PAL 

2 of 2 --- 5.3 
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Detection Limits of Rad io nu clides 

Listed below are the detection limits for indicated radionuclides for sample 
R9<15 . 

Radionuclide 

Co-60 
Cs-134 
Cs-137 
Ce-144 
Eu-154 
Eu-155 
Nb-94 
Ra-226* 
Ru-106 
Sn-113 

DL uCi/L 

1. 3x10•1 

9.QxlQ+O 
l.4x10•1 

7.8x10•1 

2. 6x10•1 

2. sx10•1 

9.QxlQ+O 
1. Sx10•1 

1. 4x10•2 

1. ox10•1 

*Based on the gamma peak of daughter Bi-204 

These limits are based on the background spectrum of the Ge detector which was 
used for counting of the above mentioned sample. The data reduction of the 
background gamma spectrum was done under the same parameters (sample size, 
sample geometry, and counting time) as used for the sample. Note that the 
limits will change in the sample depending on the presence of other 
radionuclides, their gamma-ray energies, intensities, and their levels of 
activity. 

- 5, ·3, 1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 103AP 

A Non-Conformance Report (NCR) was generated for three samples from Tank 
103AP . The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample 
3AP891-l and 3AP891-2 were received into the laboratory with the custody seal 
improperly attached. The client reviewed these sample containers and granted 
permission to proceed with the analysis for 3AP891-l and 3AP891-2 because the 
cus t ody seals were over the locking pin , indicating sample integrity was 
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1. 
This sample was analyzed for the parameters stated. Please reference NCR 
#806110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-1 (R933) was not on properly.• This sample was ap proved for analysis 
after consideration and review by the client . 

3AP891-10 (R945) 

The percent deviations for Aluminum, Sodium and Silver were outs.ide the 
contro l limits of ±25%. 

Anal:tte Percent Deviation 
Initial 

Aluminum 
Sodium 148.8 
Silver 37.2 

, 

-;;J~ 
ohn Ti 11 man, Manager 7 

Inorganic Chemistry PALl 

Final 

133 
180 

Hanford Operations and Engineering Contractor lo< the US Department of Energy 
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Internal 
Memo 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Mana9emen t 
3-3869 M0-346/200W T6-08 
November 26, 1990 
RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

T. D. Blanke~ship Rl-62 

cc: J ., D. Bri ggsJ{/1-f, T6-14 
J. A. Eacker Rl-51 
D. L. Ha 1 gren {,, Rl-51 
J. H. Kessner) TG-08 
E. J. Kosiancic S0-61 
C. R. Stroup 16-07 
RLW File/LB 

16500-90-090 

M Reference: Internal Memo, T. 0. Blankenship to E. J. Kosiancic, "Tank Farm 

M 

, · 

M 

Waste Analysis Requirements," dated September 10, 1990. 

The referenced Internal Memo' requests information regarding laboratory 
analytical capacity for a variety of analytes to support Tank Farm and 
Evaporator operations. Specific comments and suggestions for each have been 
prepared along with information on suggested minimum quantitation 1 imits 
(MQLs) for the needed analyses and recommended reporting _formats. With the 
exception of Nb94

, all requested analyses are currently performed on-site. 
Laboratory capacity exists to support these programs if sufficient 
prescheduling of activities is done to coordinate with times of high sample 
throughput in the laboratory (e.g., single shell tank sampling). 

The discussions that follow arc based on the assumption that the laboratory 
,..,.. will be performing "standard" regulatory type analysi s. Analysis , MQLs are 

based on proven l aboratory experience, turnaround times are based on 
requirements in the Tri-Party agreement, and reporting/validation formats 
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This 
information is summarized in the following attached tables: 

Table 1 
Table 2 
Table 3 

Table 4 
Tables 
Table 6 

MQLs for Inorganic Analysis 
MQLs for Radionuclide Analysis 
MQLs for Organic Analysis (these are CLP requirements 
but will form the basts for all organic analysis) 
Sample Turnaround Times 
Result Reporting/Validation 
Validation Criteria - Generic Data Quality Objectives 
(OQOs) 

If specific needs different from this standard are required for a given 
program, these needs must be defined in the program's Waste Analysis Plan 
{WAP) or equival en t documentation and negotiated with the laboratory to assure 

~~ 'do.AZ 
-- ~1'V. I 

s.s 
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compliance. While it is expected that in most cases specific needs will be 
more stringent, if 1ess stringent requirements are appropriate, these should 
al so be defined in t he WAP . This could significantly reduce analyti cal costs 
and turnaround times. 

~haracterizatjon of Waste St reams Discharged to Ooub)e She]) Tanks {OSTs) : 

These streams are from ongoing operations of the site and will need analysis 
for two requirements; verification of compliance to tank farm storage 
specifications (processing parameters), and determination of composition for 
regulatory based designation of the waste (hazardous waste designation). 
Processing parameter based analys i s will be equivalent to current practice and 
should be predefined using laboratory Mroutine setM analysis. The analysis 
wi ll be performed under the qual i ty assurance requirements of NQA-1 with 
typ ical result turnarounds of 1 to 5 days. Results will be available via the 
l aboratory reporting system (LCCS ) . 

Analysis of the samples to meet the needs for hazardous ·waste designation will 
require more stringent qual i ty assurance than for processing parameters. 
Those components that fall under both needs will likely be required to be 
analyzed by both protocols . Unfortunately, analysis turnaround times for 
designation will l ikely exceed nc~ds for normal processing parameters . If 
processing parameter analysis resu l ts show a component to significantly exceed 
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to 
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of 
the sample under the more stringent protocols would not be necessary. In no 
case will analysis performed to processing parameter protocols be suitable for 
designation as an intermediate level or as nonhazardous waste. 

OST Charact~rjzatjon Analysis : 

Al l of these analyses will be required to be performed to hazardous waste 
designation protocol s. Currently , no analytical capacity exists to perform 
Nb94 analysis . This long lived (2xl04 y) beta emitter is not expected to be 
present in signifi cant quantities and wil l require dcvc1opmcnt efforts to 
analyze for. Addition of total beta (TO) analysis to the analysis request 
shoul d allow f or screening for significant l evels of unaccounted for beta 
activity and assessment of the needs for additional specific beta emitting 
radionuclide component quantification. 

Analysis for Pu238 at the 222-~Laboratory is complicated· by the presence of 
this isotope in the spike (Pu ) added to the ana1ys1s to a11ow cofrection 
for over 11 y1e1d 1n the proceduro. For: mr,it oxpoctod samp1os, Pu 311 activity 
wi ll be on1y a sma11 fract1oo of the Pu 3914 ictivity &nd may be approx1mota~ 
using isotopic ratios based on historical irradiated uranium procossing. 

J,, J\'Z, 
----&;-5"r,>.; 

\ C( 
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Samples having greater than normal Pu238 {e.g., associated with previous 
irradi ated thorium processing) ~ctivity will be detectable using the current 
procedures. In these cases, Pu2 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator : 

All analyses identified in the Internal Memo appear to be for hazardous waste 
designation needs. It should be noted that analysis of the vent stack will 
require the installation of specialized gas sampling equipment. 

General Comments: 

Analysis of two major hazardous waste designation groups were not request~d 
for any of the streams; semivolatile organics and Toxicity Characteristic 
Leaching Procedure {TCLP). If these analyses have not been assessed for 
inclusion in the requested analysis, it is recommended that they are reviewed 
for inclusion. 

The current schedule for implementation of organic analysis capacity at 222-S 
Laboratory is for early in 1991, most probably after March 1, 1991. Until 
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX) 
will be performed by the Pacific Northwest Laboratories (PNL). This will 
require transhipping of samples sent to 222-S Laboratory, but should not 
seriously affect result turnaround or quality. 

Estimated cost information for the requested analyses is shown in ' Table 7. 
These costs are based on analysis of organic components at PNL. When organic 
capability is available at 222-S Laboratory, costs will be reduced slightly. 
Addition of semivolatile organic analysis to the lists would increase costs 
$2000 per analysis. Addition of TCLP to the list would increase analysis 
costs SlSOO for those samples containing greater than 11. solids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. 

5.7 
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If you need any additional information or have any questions, please call me 
on 3-3869 . 

R. L. Weiss, Principal Scientist 
Office of Sample Management 

jmd 
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Date 

Date 
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TABLE 1 
RECOMMENDED ANALYSIS MINIMUM QUANTITATlON LEVELS 

for TANK FARM WASTE ANALYSES 

Anal:tte ~igh Salt low Salt Ana1yte High Sa]t low Salt 
.!J_quid or ' Liguid Liguid or Liguid 
Sol id/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy ( ICP) 

Al 50 0.5 As 20 0.2 
Ba 2 0.02 Bi 100 0.5 
8 20 0.05 Cd 2 0.02 
Ca 0.2 0.002 Ce 100 1 
Cr 5 0.05 Co 20 0.2 

IN"> Cu 20 0.2 Eu 2 0.02 
Fe 10 0.01 La 20 0.2 
Pb 30 0.3 Li 3 0.03 
Mg 0.1 0.001 Mn 2 0.02 M Hg 5 0.05 Mo 5 0.05 
Nd 250 2.5 .Ni 20 0.2 p 50 0.5 K 250 2.5 --

M Sm 200 2 Se 100 1 
Si 100 0.5 Ag 30 0.3 

'.J Na 60 0.6 Sr 2 0.02 s 60 0.6 Ta 50 0.5 
Th 20 0.2 Sn 2 0.02 

~ 
Ti 30 0.06 w 200 0.5 u 1500 15 Zn 2 0.02 
Zr 80 0 .1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 0,05 Hg 3 0 .. 03 
Se 5 0.05 

Anion Analysis by DIONEX 

F 6000 10 Cl 4000 5 
N03 20000 10 N02 20000 10 
P04 10000 10 S04 10000 10 

Specific Analysis 

C03 5000 50 T0C(carbon) 5000 50 
CN 0 .1 0.01 NH4 5000 50 
u 100 1 T0X(chlorine)l0O 10 
OH 0.2 0.002 DSC * * 
Values for solids are as ug/g 
Values for liquids are as ug/ml 
·osc will be used to screen for the presence of exothermic reactions. 

--·~;i.'1.--Specific quantitation limits are not required for this screening 
\ '\-' "'"' ~- ~ --- 5.9 
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Analyte 

Alpha Total 
Beta Total 
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TABLE 2 
RECOMMENDED ANALYSIS ~lN I~UM QUANTITATI OH LEVELS. 

for TANK FARM WASTE ANALYSES 

So1 i dL~] urr:r: High Salt Low Sal t 
liquid Liquid 

100 1 0.01 
350 3.5 0.035 

Radionuclides Analyzed by Gamma Energy Analysis 
Co6o 4 4 0.04 Cs 137 5 5 0.05 
Ru Rh 106 50 50 0.5 

Radi onuclides Analyzed by Separation with Beta Counting 
HJ 75 1.5 1.5 c,, 50 . 0. 5 0.25 
Nb94 .. * .. 
Se79 50 . 0. 5 0.25 Sr90 150 1.5 0.015 
Tc99 250 2.5 0.025 1129 900 9 0.09 

16500 -90-090 
Attachmer• " 

Page l 1 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Pu238 2001 

Pu2J9/240 50 
Am241 100 
Cm244 100 

21 0.021 

0.5 0.005 
1 0.01 
l O .01 

Values for solids are as pCi/g 
Values for liquids are as pCi/ml 

• No current analysis capacity for Nb94 
1Potential interferrence on· Pu238 analysis from contamination in Pu236 spike 
added to the analysis 

--
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Page l 
TABLE J 

TAACET COMPOUND LIST (TCL) AHO CONTRACT REQUIRED QUANT!TATION LIMITS (CRQl.) 

I 

O!i! nn~Lt~t..l2n LLmLt1• 
~ ~ Qo !::2l!a!m!J ~tst1rL~~~L6I2~ l2r~ ~as t!!i!m!2ti:: ~•cLI. !.! r.L~~z: ( £.! C l 

9 11, lllph.i• 0HC )19.04.e, o.os l.7 s 
? ') . boc.i •8HC Jl.9•0S•7 o.os l.. 7 '.:, 

too. de l t ~ • trnC ll.?-06-11 0,0'.:, 'l.. 7 ~ 
l.OL ianvaa. • OIIC (Undane) 50-0?-? o.o~ l.. 7 '.:, 
102. Heptachlor n.44.a 0.05 l,7 5 

lOJ, Aldrln )0?-00-2 o.os l.7 s 
1.0, •• th,pc.1.chlor ~poxide 1024•57-) o,os l.7 s 
105, Endosulfan I 95?••.rn-n 0,05 t.7 '.:, 
106, Ole t dr Ln 60•57• t o. to ).) 10 
107. 4,4'•DDE 72.55.9 0.10 J.) 10 

1011',, Endrin 72-20•/l 0.10 ).) .. 10 
lO'J. £.ndosulCan II JJ2ll•6.5-? 0.10 ),) 10 
llO. '4 ,4' • ODD "/2•54-0 0.10 ),) l.O 
lll.. ~ndosulfan sulfa te lOJt-07.3 0.10 ).) l.O 
112. 4,4'• DDT 50•2'J·) 0.10 J,) 10 

lU, Hethoxychlor 72.4J.5 0,50 17,0 50 
111 •• Endrln ketone 5)494•70-5 0,10 ),) 10 ll5. E:ndr.Ln ~ldehyde 7'•21·)6-) 0,10 ),) 10 ll6, alpha•Chlord.ane Ho).71.9 0,05 l,7 5 ll7. g&n1111a •Chlordano 510)-74•2 0,05 l.7 5 

llll, Toxaphenft 6001-)5-2 5,0 170,0 500 ll 'J. Aroclor-1016 l21i74•\.l•2 1,0 )),0 100 l.20, Aroclor• 122 l 11101 •• 211-2 l,O )),0 l.00 
1.21. Aroclor•l.2)2 lll4l• H,•:'> 2.0 C.7,0 200 
'\.22, Arocl.or• 12'42 5J469•2l•9 l,O n.o 100 

t2), A roe lor• l2/,IJ 12672-2?-6 l,0 l'.l.O 100 • l.24, Arocl.or• l.254 110?7-69• l l.O '.}),O _lOO 
125, Aroclor• l2GO l.l0':>6•42•5 1.0 Jl,0 100 

• QUAntltation limlt, llsted for soll/sedlment are based ·on wet weight , The 
qunnclta clon lla lcs ca lculated by ch~ l .abo racory (or soll/sedlnenc, 
calcula t ed on dry w•Liht baal3 •~ required by the contract , w1ll be hlgher, 

There ls no dlC!erentla tlon betveen the preparation oC low and med l WI ao ll 
samples ln this method for the analysis of Pesclcldes/Aroclors. 

.. 

----------- ------. 

of 4 ' -

--
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TAOLE J (cont) 

- (cont1.nued) Qv ,,oc le,, c L2n Ltm lts* I 
Low Med . On 

IJ1lC~t l.2.il i2.il ~o l•i~!J 
S ~"' l vn 1 :t t ll ~ ~ CI\S t1t1mbf'C Uj'/L •se,JJ<t. ur.JX, I nr} 

69, Dlbenzo!'ur.in \J2-(,4.9 . 10 )JO t OOOO (20) 
70, ? .4•D lnlt~c to1~~r.e .. "' ' .. ' .... ,1.4~•1. .. •,£ i.O ))0 10000 ( 20) 
7\., D Leehy l. ph th.i L,1 t 64 - 66 -2 lO J:lO 10000 (20) 
72. 4•Chlorophenyl•phenyl 

e ther 7005•72-) 10 J:l0 10000 (20) 
73. Fluorene 86°7)•7 10 ))0 lOOOO (20) 

11,. 4-Hltro&nlline l00°0t 0 ·G. 50 1700 50000 (tOO} 
7'). 4,6-DLnLtro-2- methy lphenol 5J4-n- t 50 1700 50000 ( l.00) 
76. H•nLtrosodLphe nyl4111ne 1\6°)0°6 10 J)0 10000 (20) 
77. 4°Qro~ophenyl 0 phenyle ther lOL-55°) 10 J.)O 10000 (20) 
78, HexAchlorobenzene ll8•74•l 10 ))0 10000 (20) 

79; Pen t achlorophenol 87-8(,.') 50 1700 50000 (l.00) 
110, rhenanthr•n• ft~•Ol• ft lO ))0 'l.0000 (10) 
01.. Anthracene 12.0- u- 7 \.0 :no 10000 (20) 
112. C.arba%ol• 1\ 6-74•0 10 DO 10000 (70) 

M 
8). DL•n•bucylphthAl Ate 84•74•2 10 ))0 10000 (20) 

er,. Fluoranthene 206°44°0 10 ))0 10000 (20) --e:,. Pyren• 129°00°0 10 ))0 10000 (20) 

M Rb, nucylbeTUylphth&lAte 11:,.<,4.7 10 ))O 10000 (20) 

r 61, l,)'·D Lchlorobenzldine 91.• ? '•· l lO :no 1.0000 (10) 
r,. 60. ienzo(a)anthracen• :,6.:,:,.J 10 JJO 10000 ( 20 ) 

89, Chrysene 21.B•Ol. 0 ? 10 ))0 l.0000 (10) 
90. bis(2•£thythexyl)phthal ate ll7•8l•7 lO ))0 10000 (20) 

N n. Dl•n• occylphtha l ate 117•8'•·0 10 ))0 10000 (20) 
n. aenzo(b)fluoranthene 20~·99·2 10 ))0 10000 (20) 
9) , aenzo(k)fluorantheno 207• 00· 9 10 ).)0 10000 (20) 

!"') 94, l\en%o( a)pyrene 50• )2 - ft 10 no 10000 (20) 
') ~. lnde no(l,2,l•cd) pyrene l'>l•l?•:, 10 )JO 10000 (20) ...,.._ 
?l,. DLbenx(a,h)anchrac•n• n-10-) 1.0 :no 1.0000 ('20) 

97. Oenzo(g,h,1)perylene l?l•24•2 l O :no 10000 (20) 

* QU&ntl tatlon lim1t3 11.sted for soLl/sedL~ent Ara based on Wftt welght . The 
quAntLcac Lon ll• Lts caltulated by the l abo r a t ory !or soLl/sedL~enc, 
calcula t ed on dry weight basis as required by the contract, wLll be higher~ 

---------- - -



-

\vH C-SD- WM-DP-0·2 5 
16500-90- 090 
Attachment 3 

Addendum 14 Rev O Page 3 of 4 
TJ\BLE 3 {cont) 

TARGET COHPOUNO LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQt.) 

Qu.tn~LPn20 L1~l~s• 
Low Med. On 

~ .s..tll ~ Cnlumo 
Semlvolatiles I CAS Number nLt. uctKz; nLKg (• cl 

J4, Phenol 1.08-95-2 1.0 )JO 10000 (20) 
JS. bls(2-Chloroethyl) ether lll-44-4 10 . JJO 10000 (20) 
J6. 2-Chlorophenol 95-57-8 10 JJO 10000 (20) 
)7. l,l•D1chlorobenzene 54l•7J•l 10 JJO 10000 (20) 
)8. l,4•Dlchlorobenzene 106-46-7 10 JJO 10000 (20) 

)9. 1,2-DlchlorobP.nZene 95-50-1 1.0 :no 1.0000 (20) 
40. 2-Hethylpheno l 95-48-7 10 JJO 10000 (20) 
41. 2, 2' -oxybls 

' 
(l·Chloropropane )# 108-60·1 1.0 JJO 10000 (20) 

42. 4-Hethylphenol 106-44-5 10 JJO 10000 (20)-
4J. N•Nltroso•dl•n• .. r-,... - dlpropyl&11lne 621-64-7 10 JJO 10000 (20) 

44, Hexachloroethane 67-72-1 10 JJO 10000 (20) ,.s. Nltrobenzen• 98-95-l 10 lJO 10000 . (20) --
46, lsophorone 78-59-1 10 JJO 10000 (20) 

M 47. 2-Nltropheno l 118-75-5 1.0 JJO 10000 (20) 
48. 2,4•D1methylpheno l 105-67-9 10 JJO 10000 (20) 

49, bls(2•Chloroethoxy) 
IHthane 111•91• l 10 JJO 10000 (20) 

50 2,4-Dlchlorophenol 120-8)-2 10 JJO 10000 (20) 
51. 1,2,4-Trlchlorobenzene 120-112-1 10 JJO 10000 · (20) 
52. Naphthalene 91-20-J 10 JJO 10000 (20) 
SJ. 4•Chloroanll1ne 106-47-8 10 JJO 10000 (20) 

M 54, Hexachlorobutadlene 87-68-l 10 JJO 1.0000 (20) 
5S. 4-Chloro-J•methylphenol 59.50.7 10 JJO 10000 , (20) 

"""" 56, 2-Hethylnaphthalene 91-H-6 10 JJO 10000 (20) 
57, Hexachlorocyclopentadlene 77.47.4 10 JJO 10000 (20) 
58. 2,4,6•Tr1chlorophenol 88-06-2 10 JJO 10000 (20) 

5'J. 2,4,5-Trichlorophenol 95.95.4 50 1700 50000 (100) 
60, 2-Chtoronaphthalen.,... 'Jl.-58-7 to • JJO 10000 (20) 
6 l, 2 •Nltroanllln11 80-74-4 50 1700 50000 (100) 
,, 2. DLNethylphtha l a t e lJl-tt-:l 10 JJO 10000 (20) 
6). Acenaphthylane 208 • 96-8 10 JJO 10000 (20) 

64, 2,6-Dlnltrototuene 606-20-2 10 JJO 10000 (20) 
65. J •H Ltroanllln• 99-09-2 50 1700 50000 (100) 
66, A.cenaphthene 8J.J2"-9 10 JJO 10000 (20) 
67. 2,4•0Lnltrophenol st-20-5 50 1700 50000 (100) 
68 . 4-N1trophenol lD0-02•7 50 1700 50000 (100) 

• Previously known by the 04118 bis(2•Chloroisopropyl) ether 
j\'J,,, 

,>-'? 
Cl\: 

C•-. ---5-,-1:Z "'':, 

s. 13 
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TABLE 3 {cont) Page 4 of l 

TARGET COKPOUND LIST (1CL) ANO CONTRACT REQUIRED QUANTITATlON LlKITS (C RQ t.) 

Quan i; i !.: ,, i; 1 srn l.L!!!l!:~* 
Lo1o1 Hed . On 

~ i.2.ll .s..ill ~nl~n 
Volg Lles Ci\S Number u g./t, · Y&LK& ,1 e- tl<r < •~} 

l. Chlor0111ethane 74.97.J 1.0 10 1200 (SO) 
2. Rronsorae thane · 74°8) 0 9 10 10 1200 00) 
) . Vlnyl Chloride 75°01°4 10 10 1200 (SO) 
4, Chloroethane 75°00°) 10 to 1200 00) 
s. Methylene Chloride 75-09·2 10 10 1200 (SO) 

6. Acetone 6 7 • 6'•. l 10 10 1200 (SO) 
7. Carbon OlsulrLde 75.15.0 10 10 1200 (SO) 
8. 1,t•0lchloroethene n.:1s.4 10 10 1200 (SO) 
9. 1,l•0lchloroethane 7S.)1,.) 10 10 1200 (SO) 

10~ l,2•D1chloroethene (total) 540°59°0 10 10 1200 (50) 
.. 

11. Chlol·o(or11 67°66-) 10 10 1200 (SO) 

M 12. l,2•Dlchloroethane 107°06°2 10 10 1200 (SO) 
lJ. 2-nutanone 78°9)-) 10 10 1200 (SO) 
14. l,l,l•Trlchloroethane 71-55-6 10 10 1200 00) --
lS, Carbon Tetrachloride S6r2J•5 10 10 1200 (50) 

I"? 
1 

16. nro11odichloromethane 75.27.4 lO 10 1200 (50) ..,., 17. 1,2-Dlchloropropane 78°87°5 10 10 1200 00) 
r 18. cis•l,J•Dlchloropropene 10061-01-5 10 10 1200 00) 

19, Trlchloroethene ' 79•01•6 10 10 1200 (SO) 
20. Dlbromochloronsethane 124°48•1 10 10 1200 (SO) ;; 

21. l,l,2-Trtchloroethane 79.00.5 10 10 1200 (SO) 
22. nen:tene 71-4)-2 10 10 1200 (~0) 
2J. t rans•l,J •Dichloropropene 10061-02-6 to 10 1200 (SO) 
21., Sro11ofona 75-25•2 10 10 1200 (SO) - 25. 4-Kethyl•l•pentanone 1oa.10-1 10 10 12-00 (50) 

26, 2-He:icanone 591-78-6 10 10 1200 (SO) 
27. Tetrachloroethene 127-18-4 10 10 1200 (SO) 
28. Toluene 108°88°) 10 10 1200 (50) 
29, l,l,2,2•Tetrachloroathane 79.)4.5 10 10 1200 (50) 
JO, Chloroberusne ,, 108•90•7 10 10 1200 (50) 

)t, Cthyl Beruene 100-41-4 10 10 1700 (50) 
J2. Styrene 100°42°5 10 10 1200 (SO) 
JJ, Xylenes (Tot.al) lJJ0•20•7 10 10 1200 (50) 

• Quantltatlon llmlts listed for soil/sed iment are based on ve t veight , The 
quantic&tlon llnlts calculated by the laboratory !or soll/sed inent, 
ca lculated on dry velght basis as required by the contract, vill be higher, 

s.14 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIMES 

16500-90-090 
Attachment 4 

Page l of l 

Laborat ory analysis and quality assurance documentation, excluding validation, 
sha11 be limited to the following schedule: 

Transuranic and hot ce11 analyses - 100 days annual average, but not to 
exceed 140 days 

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual 
average, but not to exceed 90 days 

Nonradioactive waste analyses - 50 days 

Validated data packages will be issued within 21 days of receipt of the 
results by the Office of Sample Management. 

-~of ~ '.t..,.,_,. 
. "-.>,:-~ 

s.1s 

-
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TAB LE 5 
RESULT REPO RT ING/VALIDATION 

lGS 00-90- 090 
Att.i chm cn l 5 

Page 1 of ' 

The RCRA validati on documentation package consists of the Office of Sample 
Manageme nt Data Vali dation cover sheet {di fferent sheet s for Level A, B, or C 
valida t ion ) , supplemental Quality Con trol (QC) attachment pages, a copy of the 
Chain of Custody, and all sample data. One documentation package is completed 
for each sample or delivery group. 

Three levels of validation are offered: 

Level A The minimum requirement for all RCRA data. The primary 
application is for data used in waste designation/disposal. The 
additional QC required by SW-846 will be assessed through laboratory 
audits and Performance Evaluation (PE) samples. 

Review R quirements: 

o Reques t ed Versus Reported Analyses 
o Analysis Holding Times 

Level B Provides a more in~depth review for programs whose data are 
compiled for use. in later reports. 

Review Requirements in Addition to Those Listed for Level A: 

o Matrix Spike/Matrix Spike Duplicate Anal ysis 
o Surrogate Recoveries 
o Duplicate Analysis 
o Analytical Blank Analysis 

_level C Requi r es that the data be reported in Sample Delivery Group 
(SOG) data packages and is applicable to RCRA governed programs 
requiring Contract Laboratory Program (CLP) quality data from analytical 
work done 1n non-CLP laboratories 

Review Requirements in Addition to Those Above: 

o Initial and Continuing Instrument Calibrations 
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria 
o Internal Standards for Gas Chromatograph Analysis 
o Laboratory Control Samples 
o Interference Check Samples (for ICP analysis) 
o Any Other QC Checks Performed or Required by the Methods of 

An alysis 
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TABLE 6 

16500 -90-090 -" 
Attachment 6 -

Pagel of 2 

VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TIMES 

Holding times shall be equivalent to RCRA defined times. If no RCRA 
holding time exists, holding times will be 6 months unless specifically 
defined in project specific documentation. 

3. SURROGATE RECOVERY 

Sample and blank surrogate recoveries must be between 80 and 120%. 

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A matrix spike or matrix spike duplicate must be analyzed with every 
analytical batch of every 20 samples, whichever is more frequent. 
Control limits wil l be between 75 and 125% with ±20% relative percent 
differences. 

5. DUPLICATE ANALYSIS 

Duplicate analysis must be performed with every analytical batch or 
every 20 samples, whichever is more frequent. Control limits will be 
±201.. If both sample and duplicate results are below the method 
detection limit of sample quantitation limit, then no control limit 
applies. 

6. ANALYTICAL BLANKS 

A minimum of one analytical blank must be analyzed for every batch or 
every 20 samples, whichever is more frequent. No contaminants should be 
detected in the blanks. 

7. INITIAL AND CONTINUING CALIBRATION 

Analytical instrumentation shall be calibrated in accordance with 
requirements specific to the instrumentation and methods of procedures 
employed. 

8. GC/MS TUNE 

Ion abundance results and tuning frequency requirements must be as 
specified in the method employed for analysis. 

9. INTERNAL STANDARDS 

Internal Standard area counts and retention time differences from the 
associated calibration standard must be within the control limits 
specified by the methods or procedure used. 
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10. LABORATORY CONTROL SAMPLE 

WHC-SO-WM - DP- 025 
Addendum 14 Rev 0 
TABLE 6 (cont) 

16500-90-09, 
At tachn 

Page;: 

All Laboratory Control Samp1 e recovari es must be with i n 80- 120% for a11 
sampl e matrices . 

11. INTERFERENCE CHECK SAMPLE 

Frequency of analysis and all Interference Check Sample sol ution resul t s 
must meet t he requi rements specifi ed in t he procedure used. 

12. OTHER QUALITY CONTROL CHECKS 

As specifi ed in proj ect specific document ation. 

- ·· 5. 18 
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TABLE 7 
ESTIMATED COSTS 

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUB LE SHELL TANKS 

Analys is for processing parameters 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR 
' 

Analysis of feed tank 

Analysis of Process Condensate 

Analysis of Slurry Product 

Analysis of Steam Condensate 

Analysis of Cooling Water 

Analysis of Vent Gases 

$500/sample 

$5000/sample 

$10000/sample 

$5000/sample 

$2500/sample 

$5000/sample 

$4000/sample 

$4000/sample 

$2000/sample 

16500-90-090 ,~ 
Attachment 7 

Page 1 of 1 
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(: 1./ . 
V• . . l ~ Westinghouse 

~ Hanford Company 
~:.'~u~==:;-=-c-.. NoNCONFORMANCE 
, .0 .1o. 1m•-. wLKC ~EPORT 

,,,v,, .• , ,,, I Ma. 

"•9" 1 of ,r1 B 0 6 1 1 0 
~FA/ORG 

(ANK F;t&,1s oPt::_Jl,A-noNS. m:1,11MATERIAL HAWE 3san.o/e.s fur,, Ti<.-(03-AP PART Mo._M ..... 1/_A.:.., ______ _ 

:2oo E f.. A-P Pa. ,-.m ORAWIHGJSPEC. NO. NIA REV. N/!t --------------
---------------- ,PROCRA J.1 /PROJ ECT Eva pent roe Re.st-a.r t 
UNUSUAL OCCURRENCE 
REPORT l'! EQUIAEO on~ (;ilMO SYST'EY/EM O USE ~:,-1-e Chara,c,-f-eri zp..f-;on 

2. OESCRIPTION OF MO NCOMFOR14AHCE 

&,st-ocl.y SeP. l.5 placed tr-rtrof~J·l11 Sa +ha+
rec.i pient- was vita.hie,, +r, detect- rF -H-ier-e... 
wa.s e-vicl.e,,,,,~ oF- -hlm.f!-ri l'lj wl-ri, :S 5a.ttipfe.s. 

(222-s LAl:,oro..mri~ will .-..of- br-ea.k.d.cwY1 or 
a11a.lyze sa. a1ples ,mh"[ -Hti.s NCR. is rLJo{ved,) 

'- REQUIREMENT VIOLATED 

Mf-a..c.k sea. ( o .-. ca. s I:.. 
svck +ha.+ s~I w.vs+ 
l,e brck.eVI tz, re~ov-e... 
Samrle, 

P.OM.O. HO. I W/ThCdE 
CATE q/19/q I 

I 

IOOCUMEHT I REV l ZOHE/PAR, 

-ro-oso-030 c-z $.2.0. 

.HW-27 
0'-l PN--003 PRIORITY/SEVERITY: D3 ~0-: ~ 2..srooo q/u,/qf 
r.... ORICINATOl'VLJ, Y. }3; .se11i U.$ OR GANIZATION OATE 

Ml '· ASME COOE rTEM(•l 
t8I NO DYES. NOTIFY AUTiiORIZED INSPECTOR • 

WH C 
OAR 

. ~ S. C~USE OF NOHCONFORMAHCE 

QPROCECURES ~ PERSONNEL 

' 0 EQUIPMENT O OTHERS 

D J.IATERIALS 

t"'I - -u.ARKS: 

.proper placement of custody seal f or 
~nvi=onmGntal samples. 

7 . RECOI.IMEMOEO CISPosmoN D ACCEPT 

SA, OISPOSITIOH JUSTIFICATION AHO INSTTIUCTIOHS 

: -i See page 2 • 

88, SUPPLIER EHC. N/A SUPPLIER OJ. 

I, CORRECTIVE ACTION TO ELJMJNATE CAUSE 

Ope~ationc perEonngl th~t - gt-ig,~ samplgs 
shall be reminded of the i~pcr~ance of prope~ 
eustody seal plaeeffieAt. 7.W. 11/z.'-/'f , 

_§ee page 2. 
_________ SERIAL NO. 

\, :t::::' ~ C" o,..J ', o • ,. C O 3 O E <.. C... I 
RESPONSIBLE ORC. ~TITLE OA TE 

dREJECT • REPAIR 0 REWORK (?9 OTH ER 

SI, AOOrTIOHAL REVIEWS REOUIREO 

(wtiC OHL YJ [xJ YES D MO 

IF YES, IOEHTIFY: 

Vida Jchansen 

N/A 

1 O. OISPOSmON APPROVAL (WHC OHL Y) 

0 APPROVED • OISJ.PPROVED 

0 OTHER (SEE ~~11AT10~. SHEET) 

11 • .1.oomOHAL APPROVAL.!1 

P. G. Haigh \.J.) I\JOv ". 
COGNIZANT EHGIHEER 7ffl3 _ ~~ CATE 

IT'TC,/~ '7' .,, 
J. J. Verderber.'/) Iv--'--< 11~../2 

:lGHIZAHT CA EHGINHR 32200 CATE 

f.P' . • • 
AUTHORIZED INSPECTOR REVIEW DATE 

12. 0ISPOSJTIOH ACTION COldPU:TE 

NAME _J, TTT\.E Ve CATE NA ME 
A/~ r 1 'ti.. _ L /...J .,::S-1°?/ W/4'2 ~@aM-<'i.n:prz~...,_ _______ _____ _ 

(/ 

TITI.E CATE 

,c --S-i-r° .,. 

art'. ACCEPT ______ Q"T'I', REJ. 

MAI.IE OATE 

,. - iJ- - --· . -··· ''" AC 
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I NONCONFORMANCE REPORT Page Fart NCR 
·~oNTlNUATlON SHEET) 1-of 1- No. ----------- N 806110 

o. ----------
,OENTlFY EACH CONTINUATION SY THE BLOCK NUMBER FROM THE FIRST !'AGE 

SA. DISPOSITION JUSTIFICATICN AND INSTRUCTIONS 

6. 

\ . 

Samples 3AP891-l and 3A891-2 ~ill be accepted because the custody seals ~ere over the 
locking pins. The seals would have to be broken to open the sample pig. Sample 
3AP891-3 is rejected because the seal was place flat on top of the;pig. A new sample 
will be taken for analysis. 

Sample 3AP891-3 shall be disposed of by laborator-J personnel in accordance with their 
approved procedures. Upon disposal, laboratory personnel shall notify Quality Assurance 
via DSI that the action has been completed for NCR closure. 

CORRECTIVE ACTION TO ELIMINATE CAUSE 

Have supervision verify that each ~orker is capable of applying custody seals through 
demonstration. 

~ 11/z. '/"11 
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CJ Q 3-,- ,..D_a_t_e_S_a_m_p_l e-d---~-T-i m_e_S_a_m_p-le-d--.....~~ 

-~l-'-~-'---J--- '---:L-~c:J''--_LABORATORYID 
-r 9 - '1 r o Sc)t] 

Sum p ie Site or Sumpl1ng ID 

p 
y (Signature) I 

·IA~ 

od3 
P.:iyroll No. Tech/Receiver (Signature) 

Date Received at 222-S Time Received at 22.2-S 

Date Analys is 
Complet e 

Date Entry Code 

Dose Rate 

<o,r 
Disposal Date 

BD-6000-347 (10/89) 

... s. 22 
.......... ,..."' ..... _ 

y 

i . 
•· 1 

I 



# 

Date/Time Received 

Project 1k /0 3 f;O 

WHC -SD-WM-DP- 025 
Addendum ~l4 R ~ ~ 0 

SAflPLE C~ECK IN LIST 

6J p.; /q I O&)o Sample ID ~AD [9 /- I 
) ' 

C1 i ent cQ 4 ! 1riJ /1~ 
/) 

Shipping Container ID#_--'. 7--'-F_-_,_0"--- Shi pp i ng ' ---~---=0_/ __ /'---'-9 __ _ 

1. Condition of Shipping container?~~ .... ::2-"'-cr......_..,..x:::;=/ __________ _ 

2. Custody Seals on container intact? Yes [] No;r<f 

3. Custody Seals dated and sign•ed? Yes 14' No ( ] 

4. Custody Seals ID f___. .. _3---=O"-'0;:;;;....;;;;3;;;;;_ _______ _ 

5. Condition of Samples: __ in good condi tion 

__ broken 

__ leaking 

6. Samples have: __ custody seals 

__ appropri ate sample labels 

7. The following paperwork should be accounted for (N/A 1f not applicable): 

Chain of Custody l (sb,;.,¼,__4 __ ) _______________ _ 

Request for Special Analysis f (s) ______________ _ 

8. Have any anomalies been identified? Yes~ No (] 

9. Memos have been i niti ated for all anomalies identified? Yes [] 

Printed Name J/;f)IJ ,Joh.g,,u,5 r,.J 
Signature ~ ,/Mr;~ 

, Date/Time 1e;:!fh1 o@ 

: I 
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Addendum 14 Rev O 

5I~GLE SHELL T~m< PROJ ECT 
Analytical Detection limits 

October 12, 1990 

The following detection. limits are derived on ideal matrices. These Vi lues wer~ 
der ived by using either calibration standards or pute matrix standards. 
Detection limits on actual single shell tank sampl es are likely to be much 
higher. No information regarding procedure detection limits is available for 
procedures not listed in this report. 

Procedure LA-355-131 
Arsenic Analysis by Hydride Generation Atomic Absorption 

Detection Limit • .0.005 ppm in solution • 
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL. 
Typical sample d11ut1on for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

Procedure LA-325-102 
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique 

Detection Limit • 0.002 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.0025g/ml. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was 0.0l0g/mL. 
Solids were analyzed directly. 

- Procedure l.A-362-131 
Selenium Analysis by Hydride Generation Atomic Absorption 

Detection Limit • 0.005 ppm in solution 
Typical sample dilution for the Fusion D1sso1ution was 0.0025g/mL. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

--· 6. :1 
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Addendum 14 Rev O 

?rocadurs LJ\-533-105 
Anion Analysis on Dionex Hodel 40001 

Typical sample dilution was 0.0000999/mL 

Fluoride 
Detection Li mit in solution a 

Chloride 
Detection Limit in solution • 

Nitrate 
Detection Limit in solution • 

Phosphate 
D~tection Limit in soluti on • 

Sulfate 
Detection Limit in solution • 

0.09 ppm. 

0.04 ppm. 

•0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Procedure LA-622:-102 . 
Determination of Carbonate in Sol uti ons by Coulometry 

Detection Limit • 5 ppm in solution 
Typical sample dilution was O.Olg/mL 

Procedure LA-344-105 
Total Organic Carbon 

· ... .. . 

Determination of Carbon Inso1ation by Combustion and Coulometry 

Detection Limit • 5.5 ppm 1n solution 
Typical sample dilution was 0.01 g/ml 

Procedure LA-695-101 
Cyanide • 0.1 ppm CH in solution 
Spectrophotometric Determination of Cyanide 

Procedure LA-634-102 
A1m1onia • 0.1 ppm NH/ in solution 
Ammonia by Kjeldahl 

Procedure LA-645-001 
Nitrite • O.184 ppm NO in solution 

· Spectrophotometric Determ1nat1on of N~tr1te 

Procedure LA-265-101 
Chrom1um VI • 0.1004 ppm Crt,+ 1n solution 
Spectrophotometric Determination of Hexavalent Chromium 

----------



--
WHC -SD-WM-D P~ o 2 s 
~ddendum 14 Rev 0 

Procadura : LA-505-151 (Nominal Det~ct1on Li its) 

Inducti vely Coupled Plasma (ICP) Emi ssion Spectrometer Operations and Analysis. 

Typical sample dilution for the Fusion Dissolution was 0.00019 g/ml. 
Typical sample dilution for the Water Digestion w.s 0.000476 g/ml. 

Typical ·sample dilution for the Acid Digestion was 0.000416 g/mL 

Instrument Detection Limit ppm. 

Aluminum 0.0745 Antimony 0. 1424 "' Arsenic 0.0223 Bar1um 0.0026 Beryllium 0.0006 Bismuth 0.0839 M Boron 0.0083 Cadmium 0.0039 -Calcium 0.0002 Cerium 0.1359 --
M 

Chromium 0.0039 · Cobalt 0 . 0246 Copper 0.0158 Europium 0.0024 Iron 0.0073 Lanthanum _ 0 . 0141 lead - 0.0273 lithium 0. 0032 Magnesium 0.0001 Manganese 0. 0011 ...... 
Mercury 0.0036 Molybdenum 0.0049 

...... 

N Neodymium 0.2130 Nickel 0.0147 Phosphorous 0.0308 Potassium 0.2122 Samarium 0.1525 Selenium 0. 0631 Silicon 0.0314 Silver 0.0183 Sodium 0.0483 Strontium 0.0010· Sul fur 0.0163 Tantalum , 0.0273 Thallium 0.0646 Thorium 0.0122 Tin 0.0144 Titanium 0. 0035 Tungsten 0.0273 Uranium 1.1405 Vanadium 0.0186 Zinc 0.0017 Zirconium 0.0141 

---- . 3 ' 6. 
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Addem.luin · f4, Rev o 

> TANK FARM>PLANT OPERATING PROCEDURE .. 
--.---------------------------------------
) 

Co,rpany Contact ··;,,.: 

Bi 1·\ of ,. Lading: No:( \ 

SUPERVISION REVIEW: 

) 
Sa~le Nurber 

3AP891-10 

Relinquished by: 

I 

CHAIN OF CUSTODY 

Paul Haiqh 

N A 

8-Plant Sam le Truck 

ab 

SAMPLE IDENTIFICATION 

Sa~le Schedule Nurber 
~42-A Statement of Work 
WHC-S0W-91- 0002 

CHAIN OF POSSESSION 

Received by: 

373-4655 

N/A 

oATE: 10-'f-rt 

Date/Time;,, 
Iv-//~ 

Date/Time: 

Date/Time: 



.. 

-

WHC - SD-\-/t1:--DP-.-Oc!:> 
Addendum 14 Rev 0 

SAMPLE CHECK. IN LIST \J-S-

/; '} q) S amp 1 e 10,_,~P::.,~l.;2~@-~_;_?,).l..:A::r.0~
1 

~.2.:..!9u.) ~ I 0 Date/Time Received IQ -1!-'V 

Project :.2<../2-d Sc:J~ 91-CFMJ2 C1ient----'-l~cl=:__u4-=-f-A-'-'-------

Shipping Container ID _-i---,:?........,__-....,.:( ____ _ Shipping i_~R_l_2~i~----
). Condition of Shipping container?_ ..:,.,t..J~J,,,--------------

2. Custody Seals on container intact? Yes [--t' No [ ] 

3. Custody Seals dated and signed? Yes ~ - No [ ] 
~ 

4. Custody Se als ID I_Jt,,__.4R~t./ ...... [..__ _________ _ 

5. Condition of Samples: o/( in good condition 

broken --
__ leaki ng 

6. Samples have: NO custody seals 

V"' appropriate sample labels 

7. The following paperwork should be accounted for (N/A tf not applicable ): 

Chain of Custody f(s )---=;~...._ _______________ _ 

Request for Special Analysis l(s} ______________ _ 

8. Have any anomali es been iden tified? Yes [] No~ 

9. Memos have been initiated for all anomal ies identified? Yes [] 

Printed Name 0124: ~A JJ'fR,.._,1 

Signature ~ r~ 
Date/Time ~,t(~Aw 
Please send copy to Office of Sample Management Data Admin istrator, T6 -08 

-------------

,, 

---• · . 9 
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WHC-SD-WM-DP-025 
Addend.um },f Re'l- 0 

LABORATORY ID 
Date Sampled 

Sample Site or Sampling ID Date Received at 222-S 

/D~-rtP Rrsee d z g 0. "/bo 1
' /<)-ff ,- 11 

Delivered'3(Signatur~ · . 

I ,,{{_, ~ Rw~m 
Custoc:a ~ 

Date Analysi s 
Complete 

Comments\J 

3 I} p '8- 7 ( - /0 S t:TA- t- J:£- 4.J l/ 9 
Payroll No. Tech/Receiver (Signature) Date Entry Code 

\A /1/llf /) J _/ llArJu,;~pJ} ,,1 r:1/J"rJnL l1 A < 
'-/ I 

- - -
Time Sampled vU j' ' I 

I 

Time Received at 222-5 

I fl()~ 
Dose Rate -...,. 

-c (} I ( 
Di sposa l Date 

eu1c. 
Comments 

IJ /.J; /9;1 
l 

-

BD-6000-34"7(10/89) 10 



TIME TIM E 
DATE OUT IN 

J ), -;w:;.£) . l<Y.1')() 2-0 

/000 

~ 30-
M 

~ 

M 

-

WHC - SD- WM~OPa02 5 
~ddendum 14 Rev O 

SAMPLE IN/OUT LOG 
'2, i;? 

UN IT 
ii 

l 
Jl/ 

J-

SAMPLE ID . 

j :;l30- :).y .)_ 

J~:l? -~") 

f!_ 1 </ <f. fl f~.r 

1? 
,iiqs 
t- 'it// - 'l 'I 5 

TECHN OLOGIST 
SI GNATURE 

COPY 

PAYROLL 
NUMBER 

C-r~"3 

(o 77{,8 

. 6777&~ 

1.1 

---

~ 
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WHC - SO-WM- DP-_02 5 
Adde n~ u~ 1~ ·Rey 0 : . . .. . ) ~~, ! \. -\ I . I l 

SAMPLE IN/OUT LOG 
,...,.. . .. . . -

4 

TIME TIME UN IT PAYROLL 
DAT E OUT HI fl SAMPLE ID. NUMB ER 

11-F;;O Z1 1 - i ··u'.oO ~Zs7o 
/-) 6--q& Od'. \e en_: d-(:1 'R-l<Jt;7 ~ao, 0 

Cl 7'~0 / 2 JO COL 
R-( 6 7- ( I 0 ?002 -

: o-1) 

/3 ., /o l3:J.,o 

/-IF 12 /I.~) 

1 2 



ul\TE 
TIME 
OUT 

/ ,,...l ' 7.:;_ "J : Io 

/-2,.q;--

TIME 
IN 

UNIT 
# 

WHC -SD- WM -DP- 02 5 
Addendu~ 14_ Rev O 

SAMPLE- IN/OUT·LOG 

SAMPLE ID. 

R165- ?67 

TECHNOLOGIST 
SIGNATURE 

PAYROLL 
NUMBER 

{c 1 I ( 

1.3 



I· 

TIME 
OU r 

TIME 
IN 

0 /7CD 

UNIT 
# 

~ D tR.~: 30 
·:1-) '. Io 

()030 

0()..50 

0030 

OC/00 2 

o:; . 18 

WHC-SD-WM-DP-O25 
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SAMPLE.-fN /OUT LOG 

PAYROLL 
NUMBE.R 

- ·· i4 

. I 



U') 

0- • 'i ~ 17., I 

M 
J-1 - J~ 

M - I t- ·'>l 

.. r 

Cf:"! 
/- P· '1-) 

• - · 1 j - '1 1 
• C: ., 

J -/f.f l-

--

TIME 
OU r 

u .j,rJ 

I I: l D 

<. ) cl. ', ?:,I:) 

()CJ : ;1)0 

() 11 !> -
('G"_?.,i) 

ZJ 

WHC - SO-WM- OP-025 
Addendum 14 Re v O 

SAMPLE fN/OU-T LOG 

TECHNOLOGIST 
SIGNATURE 

P/\YROLL 
NUMBER 

15 



( 1) Sample rolnt 

D-A ;'r 
:5ef ;J~.-;) 
(6) Number 
ol S11 mple1 

(10) ReleMe 

RPT 

( 12) 
Determination 

\•/HC - SD-M·FDP"--o25 · 
Adde~dum 14 R~v O 

REQUEST FOR SPECIAL ANALYSIS (RS ) 

(2) Dateliime li1ued (J) Date/Tim e Required 

( 11) 
£11pected R11nge 

(1'1) 
Mihlmum Detection level 

(9) Reque,t e , N11 me~h0r1e 

f'. G. ~-iJ ~ 
3-L/i5°5 

(11) Volume of Samph! 

IOO ~L 
(15) 

Method 

Tobi A@U .....,.._~ _ _,_.__ ______ ll Ci,t 

f()t&I tl~rfl,,,; ...,_.._~_..-..__.~---- \I Cl,t 
' I ~ ~ ' 

. (11) OlttrlbUtlOI\ of r1n~I fte1ulUIS11t1pl1! Olt~OU I ln1ttucll611t . . : , 

.Ai ,\1it't"u~ ~+<w!:3rZ;i»1~-u~-l,I' Apt>i/_, Jqq ~. f 
., ._, ... ,.;+<n;;t!r C,41 -1-(j "1 ~ ~ · w,, 1 j ! .,.t,cf tJ,s-,,.i., ~ : is t'f hi P, ~ 

• - - .A,,,,,.>, 



11~:0:A,~1 
/ 

-st+ No .;;J., 
(6) Number 
of S;1mple! 

10 
(10) Rel@1ue 

APT 

(12) 

WHC - SD-WM- CTP~ d2 5 
Addencfum 14 . Rev· 0 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) Dtt~mme IJ$ued (3 ) Date/Time Re11uir@d 

I/ .... db '-q/ 

(1.3) 
Expected R11nge 

O.l)l 

/<JD L 

( 16) M11trhdO!h~t Met11lt or /(l'l lon, Pr@!ent) · v ~ · . J _ . : / . / • ~ 1: ... 1 
1-iquid rniX~d. wtJs-f'<. tJ~J[(J~c-f:ve CDhfdw,,v.i,t,oh\'J-Uru~ .. !fC-;,viff,b~ pr~ IACrs 
4" "'a .,,~~cfar l/~'5, pr1 frtJdi,.t--k, f<:15f, hi~ Jl!,ftt'fAblt A4/ojt~AfeJ ~ i,d n tiv. J,fi,IO<_Jbm 
~r19t\lC. f 0 ~ fH)lH1ctj. llydr-oy:;J~ - pH:=: t:J.S1>1 •. 1(tt1ff!.r, Ar1 16n:;,-~tJditb•,:i3dlh bf 
h1-fr-·td-t, y\ I rn f,l! pho~pfv'J:~. Cir b Ot1tl+e tJ.~d 5 IA rl~l I~ lf,t+~ Is,.. (4 ltiLA~d_ '/"If{ ' ptdrJs$11-'',l.,,.1 '1 I -I- 1 1 

(17) Asdl03ctlvlty l tiv"I (Actu11l'd tttlrl'l 111fd CJ) 

1otAl !li,h11 __ ~~-~..._...._...._......., ___ ll Clll 

1ot&I !!et~-----~-"-'~ __ ..._ _ ___._...:...-... ll Clll 

Tohl ('.; 1111,,111 ....___...._ ~.......__.....i......- U Cl/I. 

( I ti ) MdltlMll l ln lotl'I\Atloh (Me srnr@rfl~nt U11t~rtil lnty tH ot>.~, 
Plrtln@nt lnlotn\~tlon) ;;e. ':.1. 5% Preci~i ~ IPA~tllrtt 

I • 1 , ' 1 · 1• · I I ·). , .,1, 1 1 ' '· ,' 
' ~:. ; i ·'' ' ::;\).! 

:.,,·-;_; :i 1 

i. (2 ~) Olttrlbutlon or tl ntl fl@tulh!St"11)1@ Oltl)ot11 l ltt!trucl lont :
1
•, /J;..q 

I .,.._,,,,; ~to"' s-fCJ-,,. ,,11t -f l~o .. 1.Attl:( Att ,- ;1 e?.,k ~ 
<:':, II ,v -'- OS' )1 -.., I lL I 

,'k'"r;?!•"';~:>;, ::,,f~:~f·'.'<':~·fi C~!.-foh-i ,v- ~ J ct I r'~&I t--.e: ~111',,,. p /11. · · 
.-,1:,; ~,-'1 J~~:-·,i. -~·, .. ;·.·-·,· . . :-:-;. .,,- .; ·.·, '< : I J • - • _. I . 



,,impl@ Point 

J ,FD- A 5 'f 
Se+ No. 2 

(6) Nom b@r 
of Samplet 

/0 
(10) Rele :Ot? 

RPT 

(12) 

Do~@ Rate mR 11d/Hr 

Determination 

WHC -SD- WM~•P~o2 s 
Ad dend um 14 R~v O 

REQUEST ro~ SPfCIAl ANAL YSlS {RS;\) 

(2) D11 t@nlme lnued 

(7) Cui tomer 1.D. 

3 AP59/- I 
~ A-pg-c1f-: ~ 
~AP81P:t 
~4~gq1-11 
'3M 811-5 
9AfV4 f-" 
3M'lt1t· i 
(13) 

(3) Dat emme ReQuired 

11/:2t I q I 

(1 -1 ) 
Mlhltnum Oet@ctlon lh@I 

(5) Work P11ck11ge 

I 
(9) " eQv eit~t Nam et'Phon@ 

P. G. 1-Jt~ ,g h 
3-4b55 

(11) Volume of ~11ml')ht 

/OOmL 

(15) 

(17) lbdlo!lctlvlty Level (Actu11I O Et tlmflt@d 0) 

Tot&I Alphll -------~---~ ll Ci,1. 

Tot&I llet11 ll Cl,t 

(11!) Addltlon11I lnfo,m11tlon (Moiu,em@nt Uncertlllnty Ot Othet 
P@rlln@nt l t1lorm11t1011) :t ,1.,-!~ Pr~ci S j 1''1 4-, Ac.t_u;-rtcy 

Tot81 G11mm11 ____________ ll Cl,t 

(20) S11 mple, R@c~lv@d 



. '/, \JHC - S0- ~JM-DP-02 5 
Addenctum· 14 -Rev o r ______ --r-__ ·R_Eo_u_E_~_r_r_o_R_SP_E_t -r-lA_L_A_N_A_L v_s_,s..:....~ (_R_A_)_~~,,...-----••n,""+" ....... • .. _ 

·11mpl!! Point 

~D-A 54 
5<tf No.:) 

(6) Number Dote Ra t@ mR11dMr 

ol S3mpl!!J 

/0 
(10) Reh!ase 

RPT 

(12) 
Determin11tion 

(2) D111@/Tlm@ lnued 

(t ~) 

(17) Radioactivity Level (Actunl O Estim ll t ed 0) 
Total Alph 11 _____________ U Ci,t 

Total Beta lJ Ci,t 

Total G&mma lJ Cl,t 

(3) 081@/Tlm@ R@qui r@d 

(11) Volum@of ~~ml)I& 

(14) 
Minimum Detection l evel 

(15) 
Method 

( Ill) J\dditlon11I Inform ation (Me11rnr@ment UncerUlnty o r Oth!!I 
P@rtlnent 1nform11tlon) J.,, -, ,,::,;, ✓.) ~ '\ J_ A 

'J- -'> /"', rec,5,01 r71tcu.~c 

(20) Sampl@t Recelv@d 

~,~ U 1~ bldribotlon "' tlnal Re,ults/S~mple 01,posa~ lns!juctloM /; 
··, f1 ,,,I '"" I-(~ s fort: 1~ t, »-,4.- wn-f, I ff;) ri/ I t'i ~, 

. }~·~)t-A I.( S-fo~i r- """i I/ iJ (red 05lv1 ,-l! .' :54 >--,rll· 
.... ·" •· 3,,.,,J~:'b::i=•'' -----------""--L~~......_.....__.'----------'--____J 

11r .~1nn . 1111 " "'" 

9 
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suj I MARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891 - 10 

Undigested Sample Results 

Sample Sample Duplicate 
R945 NA 

SpG (01-04-92) 1.006E +0 NA 
DSC (01-08-92) NO EXOTHER M NA 
TOG (01-28-92) 9.08E+ 1 ppm NA 
TIC (01-28-92) 5.12E+ 2 ppm NA 

M NH4 (01-31-92) 6.57E+ 1 ppm NA ---
I"':! OH (01-07-92) 3.35E+3 ppm NA 

CN (02-03-92) 6.1 E-1 ppm NA 
Atomic Absorption 

.., : As (01-07-92) 6.10E-2 ppm NA 
Hg (01-21-92) <1.7 E-3 ppm NA 
Se (01-29-92) 5.9 E-3 ppm NA 

Ion Chro matographic 
Cl (01-08-92) 1.03E+2 ppm NA - F (01-10-92) 2.60E+2 NA ppm 
NO3 (01-10-92) 9.79E+3 ppm NA 
NO2 (01-10-92) 1.81E+3 ppm NA 
PO4 (01-08-92) 1.68E+2 ppm NA 
SO4 (01 -08-92) 1.63E+2 ppm NA 

GEA (01-04-92) 
Cs 137 4.23E+3 uCi/L NA 
Cs 134 <1.13 E+ 1 uCi/L NA 
Eu 154 <3.2 E+ 1 uCi/L NA 
Co 60 <1.1 E+1 uCi/L NA 

21 
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SU ~MARY DATA REPORT 

Project: 242- A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891 -10 

Acid Digestion Sample Results 

Sample Sample Duplicate 
R945 NA 

Acid Digestion Complete NA 
ICP 

Al 5.50E+5 ug/L NA 
Ba <6.50E+1 ug/L NA 
Cd 1.80E+2 ug/L NA 
Cr 6.40E+3 ug/L NA 
Fe <4.35E+2 ug/L NA 
Pb <4.0 E+2 ug/L NA 
Mg <2.55E+2 ug/L . NA 
Mn 2.30E+1 ug/L NA 
Ag <4.0 E+1 ug/L NA 
Na 1.20E+7 ug/L NA 
Zn 3.09E+2 ug/L NA 

--
a 

' 
- I 

I 

' I 

22 



... 

M 

.. 
WHC -S•~WM- DP- 025 
Adde ndum 14 Rev O 

UNDIGESTED SAMPLE ANALYSIS RES UL TS 
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Tank : 103AP 

Sample No .: A945 

Customer ID : 3AP891-10 

Check 
Standard 

Lab ID: A939 

Soeclllc Gravltv 101 - 04 - 921 98 .4 % 
La b ID: R936 

Dllleren tlal Thermal 101-08-921 EXOTHERM 

Lab ID: S599 

Total 
Oroanlc Carbon 101 -28 -921 99 .7 % 
Lab ID: R939 

Total 
lnoraanlc Carbon 11-28-921 99 .4 % 

Ammonia 101-31-921 97 .1 % 

OH 101-07-921 99 .8 % 

C vanlde 102-03-921 99 . 1 % 

Atomic Absorption 

Arsenic (01-07-92 105 .6 % 

Mercury (01-21 - 92 107 .4 % 

Selenium !01-29-92 114 .4 % 

Ion Chromato11raphlc 

Chloride (01 - 08-92) 92 .9 % 

Fluoride (1-10-92) 98 .8 % 

Nitrate (1-10-92) 106 .1 % 

Nitrite (1-10-92) 107 .3 % 

Pho sphate (1-08-92) 97 .3 % 

Sulfate (1-08-92) 92 .8 % 

3 

UNDIGESTED SAMPLE RESULTS 

Dupllcate 
Blank Sampht Sample 

R940 R945 NA 

9.829E- 1 1.006E+O NA 
NA R945 NA 

NA NO EXOTHERM NA 
R940 A945 NA 

3 .60E + o UD 9 .08E + 1 ·oom NA 
R940 R9•5 NA 

2.2E+O uo 5.12E+2 oom NA 

Com o lete 6.57E + 1 oom NA 

Comolete 3.35E + 3 oom NA 

<2.0 E-2 oom 6.1 E-1 oom NA 

6.0 ·E - 4 ppm 6.10E-2 ppm NA 

<5 .0 E - 4 ppm <1 .7 E - 3 ppm NA 

<5 .0 E-4 oom 5.9 E - 3 ppm NA 

< 1.0E- 1 ppm 1.03E+2 ppm NA 

< 1.0E- 1 ppm 2.60E + 2 ppm NA 

<1 .0E+O ppm 9.79E+3 ppm NA 

<1 .0E+O ppm 1.81E + 3 ppm NA 

< 1.0E + o ppm 1.88E+2 ppm NA 

<1 .0E+O ppm 1.63E+2 ppm NA 

,\ ,, I ,, ' 

Spi ke of 
S am pl 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Page1or2 7 
Ch eck 

SI ndard 

--
R046 

98 .2 % 

R930 

E XOTHERM 

Ro•e 

97 .7 % 

R9•6 

102 ,8 " 
97 .8 ..; 

' 102 . 1 " 
98 .7 % 

111.8 % 

90 . 7 "' 
112, 1 % 

100.7 % 

102 .0 % 

102 .8 % --

10 8 .4 % --

100 .5 "' 
100 .1 % 

J::, :::c: 
0... :r: 
o... n 
ro 
:::s 

I 
V, 

,.c: 
3 

0... 0 
I 

::,:: 
3: 

,._. I 

-P-0 
\J 

ro 
< 

::U I 
0 
r0 
lJ7 

0 

I , I 
'•' 



.------------------------------------------------------------------------ - -- - ----- --

3 
, 
,) J 0 

U NDIG ESTED S AMPLE RES ULTS 

Check Oupllca te 
Sta ndard Blank Sa mple samp le 

La b 10: R939 R940 R945 NA 

Ga mm a Ener a v (1-04 - 92} 

Ceslu m 137 107.9 "' 5.63E - 3 uCI/L 4.23E + 3 uCI/L NA 

Cesium 134 NA NA < 1.13E+ 1 uCI/L NA 

Euroo lu m 154 NA NA <3.2 E+1 uCI/L NA 

Cob al160 101 .1 "' <2.1 E- 3 u CI/L < 1. 1 E+ 1 uCI/L NA 

,, ' 

Page 2 or 2 

Spike ol Ch <a ck 

Sam ple St• n dr.i rd 

NA R9•6 

NA 106 .4 

NA NA 

NA NA 

NA 100 

-

"' 

.,. 
):, :E: 
n. :r: 
n. n 
ffi I 
:::i VJ 

'n. 0 
C I 
s ~ 
: :S:: 

.,_ ..... I 

~ : CJ 
. "'D 

~"::I I 
ro o 

'< N 
U7 

0 

·.,.I 
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Lab Segment Serial No.: 
R945 
Analysis : 
SPECIFIC GRAVITY 

lnstru ment: 
WA96787 
Technologist: 
R.D . MEYERS 
Starting Time: 
NA 
Ending Time: 
NA 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-10 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC -SD-WM-DP- 0-25 
Addendum 14 Rev o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A, ALYTJCAL BATCH 
Customer ID: 
3AP891-1 O 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-510-112/C-2 

Date: 
1-04-92 

Temperature: 
NA 

Chemist: 
R. K. FULLER 

Lab ID Description 
R9.39-5506 11 
R940-5606 12 
R945-5706 13 
R946-5506 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvpe and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 15C11 - BJ/.20012 m _ 

Lab ID 

1, 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

26 



.n 

SPECIFIC Git VITY ANALYSIS- .:. __ UNDIGESTED SA?!.PLE 

1-,.-J,.o ~"°""' 
h: Y~~•t--~.l:OV(. 10..Ji~ 

WHC-SO-WM-DP-025 
Addendum 14 Rev 0 

0... , .................... , 

l~-16-91 le., 1 ,:~, 

~........ ,_._........,. c,-.. c... ..,_ 
0 L ,1- !>10-11 2 :; RECO\/Ef<Y Nl:.!•IW 

,-.., ... c..ic........,__,_.""'" 
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s 101116"C.ll 6.) m,:suu /-v,n-
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Sl D 
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','-z.oo. l 1.i, 1 
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kb·11;U~ I lJLAHI< 

tll ;.;c1w ,, 

C..•IDnWf 10 
lll.l\ 

.... "" 

----- ------
s.,..,,- ~,._.. 
l\ y.:, ~'. - ~-'• /vO l U.:Jf-tf:• 

/. p()i,,t 

,, 

~ 
"" 0 
0 

-..:. ., 
ANfy1&•l ,-,,....) 

.... .... -~1~\i ~ -r~ 
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. SP ClFIC GRAVITY ANAL'/SIS· .: __ mmIGESTED SM1PLE 

A,e~ .. c..ic~. "'9...-. 
~,.:i.:,~: LHLL..: 

SI 1>11 l5°ll I ID RESLIL I / ,I/I~:;-

::; 1 l) v,;L /,'{Sr(,. :;f,r.C en.;{, 'I. 

"'' 

C~ •O 
~I lJ 

WHC-SD-WM-OP-025 
Addendum 14 Rev O 

... '('). 

-:--
.t.. ... 
.... 
I" 

~ 
~ 

~l 

\' 

7' 
.c:. 

t: 
"' 
'\ 

F._ ? t../C. - 5 50fc 

CN "' ~ ~:_ 
(l (:5:) o-,.1.J1 ~ \~ ~~ 
'I;" -r-'i..,.. 

\ ' 
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\., 

~ 
"\ 

l-N ·r ~.:_~ 1J ~ ._} 

~ ~ r-i N 
;:. 5=. w --f'--,. 
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Lab Segment Serial No.: 
R945 
Analysis: 
DIFFERENTIAL THERMAL 

Instrument: 
WC16134, WC16129 
Technologist: 
M.MYER 
Starting Time: 
NA 
Ending Time: 
NA 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 SAMPLE 3AP891-10 
3 FINAL LMCS CHECK STD 
4 
5 
6 
7 
8 
9 

10 

1mc-=so-WM--DP~o2 s 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTJCAL BATCH 

Lab ID 
R938-5511 
R945-5711 
R939-5511 

Customer ID: 
3AP891-10 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-514-113/A-0 

Date: 
1-08-92 

Temperature: 
NA 

Chemist: 
D.HERT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

D ascription 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 27C11-BH/.010 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

29 
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11 FERENTIAL Tr!ER: L -ANALYSIS-- UNDIGESTED SAMPLE 

WHC-SD- WM- DP-025 
Adden dum 14 Rev O 
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0 
lf) 

·2 

--- - ------ ---

STD R938-SSII Ot, 

11.070 mg){/__ ~,tS-92-- Rate: 10.0 ·c/min 

- --- --------------------------------------------~ 

Fi le: 00121. 001 DSC METTLER ~Jan-92 

Ident: 6823.0 Mettler GraphWare ~S~ I 
/\ 
0 
X 
ID 

I 
I 

-,-.-----.---, 
100. 

Integration 
Delta H 3395 mJ 

306.7 J/g 
Peak 245. 6. C .. 

10.1 mW 

r---, ---y----.--. 
200. 

I 
300. 

:ff- y~l/~9v 

-·· ·.---------r-·-T---T - -- r--

400. ·c 
- ----------- --·----------- --- --- - ···--

I 
I 

'I~~ 
n.n 

·. m I 
' :::l (/) 
P-0 
C I 
,3 ~ 

~=t 
• ;-">~ 

l;;o I 

' 

I 
I 

I 
_ j 

m o 1:~ 
! 

~ ' i I ' I ! 



AUTOLIMITS 
WA RNI NG 
END TEMP. 0 c 

TEMPERATURE 0 c 

100 . 0 

,q- · 

200 . 0 

,.. 
300 .0 

M 

WARNING 
c..H ENDO mJ 
~H J/G 
PEAK TEMP. 0 c 

8 
151. 7 

WHC - SD-vm...:DP--0-2 5 
Addenau~ 14 Re0 O 

HEAT FLOW 
EXOTHERMAL--> 

1 
23907 
2159.7 

106.6 

******** METTLER TA4000 SYSTEM********* 



END SCREEN °c 

TEMPERATURE 0 c 

100 . 0 

200.0 

._ ' :r .o 

_ 400.0 

445.0 

~/H C-SD~11M-DP-02 5 
Addendum 14 Rev 0 

HEAT FLOW 
EXOTHERMAL--> 

50 . 000 r, ,1,J 

******** METTLER TA4000 SYSTEM********* 

33 



M 

\✓HC - SD - \·IK- 0 P- 0.Z 5 
Adde ndum 14 Rev O 

Data Packaging received a partial printout for Differential Thermal Analysis 
Sample No. R945-5711. We contacted Denise Hert, the chemist, and were 
informed that the missing information is not retrievable. 

Submitted by: Lola R. Webb )J /i)m 
Records Mana~t Specialist 
Laboratory Data Management 

Date: 06/23/92 

: 

34 
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PEAK INT EGRATION 
WHC - SO-WM -OP-025 
Adqen_dum -14-_Rev 0 

7- JAN -92 

7- JAN -9 2 

2 0: 46 

19 : 5 0 ** 
PEAK I NTEGRAT ION 
DYN/ISO 1/2 
AUTOL IMI T 0/1 
START 
END 
BASE LINE TYPE 
PLOT CM 
PLOT MODE 

FILE NO. 
IDENT. NO. 
RATE K/MIN. 
WEIGHT mG 

AUTOLIMITS 
WARNING 
END TEMP. 0 c 

TEMPERATURE 0 c 

100 . 0 

200 , 0 

300 . 0 

WARNING 
~H ENDO mJ 
tH J/G 
PEAK TEMP. 0 c 

1 
1 
35 
400 
8 
10 
101 

00126.001 
6823 
10 
12.160 

8 
140.7 

HEAT FLOW 
EXOTHERMAL--> 

(2_q45-51 )J 

JiP ~- 1s-~v 

50 . 000 r,·1\•l I ,__ ___________ __,, 

1 
23003 
1891. 7 

102.8 

******** METTLER TA4000 SYSTEM********* 
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r 

i 

I 
I I 
I I 
I 

g 3 I 3 4 I 6 

-----------------~--------------------- ____ __ j_g_l,,-~ i----_~ 

R939STD 
12.501 mg 

I\ 
0 
X 
(1) 

100. 

Ra te: 10.0 ·c/min 

Integration 
Delta H 3797 mJ 

Peak 
303.7 J/g 
262.1·c 

' 200. 

9.6 mW 

O'o 
File: 00127 .001 DSC METTLER e;i-J n-92 

Ident:6823.0 Mettler Gr aphWare TA72PS.1 

)::, ::e:: 
::r: 

o..n 
(D I 
D (/) 
CLO 
C I 
3 :::e::: 

3: ....... . , 
. +>, 0 

-,~----,---.--, -----,-··---.-- --

300. 400. • C 

;;,::) -p 
m ' o 
< 

0101 

I 

i , I '' I · 11 I 
I 

•I I ,, 



PEAK INTEGRATION WHC -S8-WM~bP-025 
Addendum 14 -Rev O 

7-JAN-92 

7-JAN-92 

22:01 

21 : 14 ** 
PEAK INTE GRAT ION 
DYN/ISO 1/2 
AUTOLIMIT 0/1 
START 
END 
START B. LINE 
END B. LINE 
BASELINE TYPE 
PLOT CM 
PLOT MODE 

FILE NO. 
IDE NT . NO. 
RATE K/MIN. 
WEIGHT . mG 

END SCREEN oc 

TEMPERATURE 0 c 

- 100 . 0 

t") 200. 0 

300.0 

400.0 

WARNING 
L\H ENDO mJ 
L\H J/G 
PEAK TEMP. oc 

1 
0 
35 
450 
35 
450 
8 
10 
101 

00127.001 
6823 
10 
12.501 

445 .2 

HEAT FLOW 
EXOTHERMAL--> 

1 
25640 
2051. 0 

105.8 

50 . 000 r,,~J 

******** METTLER TA4000 SYSTEM ********* 
---~ 37 



Dsc 

:cH,IF T GURAT TON 

26-NOV -9 1 11:24 

E INDIU M 
DSC SIGN ICTA 
TAU LAG 
TAU SIGNAL 

_ E DIMIN. FACT. 
s 

,iq- TAULAG2 
TAU SIG NAL 2 

M E DIMIN. F. 2 

r,: 
! 

s 2 

"X. TEMP. 
N. TEMP. 

A PT100 
F PT100 
C PT100 
llEAT P 

- HEAT I 
HEAT D 

M COOL 1 
COOL 2 

0-- COOL 3 
Al 
Ill 
Cl 
Tl 
A2 
B2 
C2 
T2 
A3 
B3 
C3 

255 
1 
12 
0 
.93 
2400 
16 
0 
.93 
1850 

600. 
-50. 

.21437 

.74509 
- .10370 

3000 
250 
30 
0 
0 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

WHC-SD-WM-DP-025 
Addendum 14 Rev O 

38 



Lab Segment Serial No. : 
R945 
Analysis: 
TOTAL ORGANIC CA RB ON 

Instrument: 
MODEL 5011 WC16130 
Technologist: 
L. CONLIN 
Starting Time: 
16:30 
Ending Time: 
23:00 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

.. . 
WHC - SD-WM-O P-025 
Addendum 14 Rev O 

WESTINGHOUSE HANFO RD COMPANY 
222-S LABORATORY 

A JALYTJCAL BATCH 

Lab ID 
S599-1621 
*R940-5626 
*R945-5726 
*R946-5526 

Customer ID: 
3AP891-10 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA - 344-105/8-1 

Date: 
1-28-92 

Temperature: 
NA 

Chemist: 
D. BISENIUS 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 70C11-J/.200 ml 

*SAMPLE RERUN. 

Lab ID 
. 
. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92} 
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TO At ORGANIC CARBOjl ANALYs·1s-.- UNDIGESTED SA:'1PLE 

WHC -SO- WM._OP-025 
Adde ndum 14 Rev O 

_......... ~,...,_.. u... 1-........... ,,_., 
s ~9 9 . -1621 s·1·u 11-29- 91 2313~ ~ l 
o. ... ~ --:r_ ...... _,...._--, ----.-, .. ,-,..-....,-'-----,""c...,...._oo""""""c..---i--,-..,---
I OC LA-344-105 GM/L.C SID 0 

~"'· 
~oo-~111..-200 IH • ':>11 H2504 

53::.o co:noc 
STOil '1CC, II j RESULT :z. 'l'J /IL C. 

S rn VAL J,000 ;'/ t..C. :;REC &:/'1, 7 ;,, 
/, ~: 2-'19 ')It. xlOO :: 'f'J, 7/. 

J,(J00?''-

AMt-,M • l 

... ... 
•-c--

! . 

:i 
!! 
I. 

s.,... .... ~ ..... ,.._ .. 
R 9 110. - -'.",b'.:'6 10:it~P 

TDC 

~ .. 1,.~ _,.. ..... 
RE,;GF.HT [•LANK 

.5~ H~';:£).j 

-·• 
... 

•-"-
I-

a.. , __ 

1 2 -l iJ - 9 1 1t.,; :· --U ~l c.~ rbt">n' 

N\617.a. J 

.. . 

c..-,o 
Ill ~-

RERUN 

.. ~11,A· MI - ~ 

------------------------------...'-------- -------•·•·----·-----·-·---· 
s.,....... ~,.. 
R 9'l:'\.-f,7Z6 103AP 

lOC LA-344-105 

0... 0.. ...... Pf11W11y 

12-16-91 lozl~ ~ ~ -G/L 
c-ooc.. 
Nl2'lW 
c..-,o 
3APB9110 

...... 

REf~U 1.J 
q,08 t:-23"'<- e 

~ .. -1 --• 
... ... 

o.-. 1 ..... ~ 

l -Z.~•'l2-

»l"61Mo -.,---. __ ,_,_ 

R 9,16.-~~:~6 103AP --· 
srn 

5356 COc;TOC RERU 
STOii "JCC,LIJ RESULT ~.'/J J' /U .. 
STD VAL 3-COCjllC. ;"/EC (j 7, I/, 

f ,tu_,~ <.-'13,:'- x/60 • Cj?. 17, 
,,, 3·""'!'" 

.... 

... .... 

-----· \ 40 



n · 

TCJC·· T1Tr;::1L.. cm c:,ANIC CJ;FWUl·J f'.;tJ..-:,L i ~3I ~; hU'tlf°IT 
T 1 CTCJC F:E:'/ :.: . ,:, 

Sampl2 Si~e - 200 uL 
Dil Factor - 11 
t:i 1 .c:u, k ID +i - E:t..A1·· w 

i'.\nic, J. ·/·=, t 
t·1 i. n F [ , =• d i r-, :J !c 
l·L:,:: fidad.1.r,g·.;; 

L. C: .J I ll .. l iJ 
... J ; j 

- u 
D 1 c.1 n k '.,! c:d u f? -- • 5 1 4 0 7 (lb u 'J / rn .i r, u t,::;, C % Dif ference - 10 

F;:e.c:,d i 1·,u ····-······ (-'inc\ 1 ·/ ·c;; :i. s 
1 o.~1 
2 1.01 

4 

7 
tl 

l () 

11 
1 2 

l . '.'.i l 
:-~ .. 0 J.. 

3. '.3 1 
4 .. (i(i 
,il • ~1l) 

~, . no 
5 . ~-~•O 
(- _, .. OU 

7 .UO 

Ti m 01 ,.:.::::,~""' Cou l o,nt::-l: Q 1-

0 .11:, 
2 .. 40 

::: 1. 70 
if4 . { ,0 

~5 ~i .. ~:(, 

r·· I ,••• . •• • 

~)C, 11 :J l_J 

( , "(,(, 

C/2_..:".i :·::: 

:?H. •?:: 
1 .1 • f.::b 

t ::, .. .. ~,1 __ ., 

SIGNATURE BELOW REPRESENTS CHE MI CAL TECHNOLOGIST/CHEMIST 
THAT COMPLETED THE ANALYSIS RUN ON PAGES ___4_1_ TO 44 

Bl _{:·,NI<. '· .. '( ,l.. UF~ .. , :::: • 6 m .1. c i- ,:J C] 1··· .:Jn·,c:, c c.u --·· tE; r·, 
HL./.\NI< ,=·r,CTCJi:;: :::: :::: . h / 7 . oo:2c;;:::: f '.:.i ,. J i:: - ,:,.1. UiJ .· m 1.1, C..::.t· l.,1:,r-1 

~)(.'ii·IPLE l iE:C:~~;!.JL. n:; : 
( 58 - 3.6 )(11 ) / (200) 
( ~jfj -- 3 . 6 ) ( 11 ) / ( 200) ( 12) --

q / L.. Li.;, r· l:,on 
Mu :I c:i. r· C.a r· bc ,n 

Samp l E· F:un F:y : ----···-·---·-··--·-··- ·- .......... ·--···-·-·····--
L. C iJI -JI _ I l'l 

BEST AVAILABLE COPY 
41 



M 

WHC-SD- WM-DP-025 
Addendum 14 Rev O 

TCJC - ITJT(.:,L [l fiG ;~1-.1 IC U1Fil::Ci11 ;.:,i-.1(iL y~; I~:; FEF·Clr;T 
TI CT CJC rn:'/ 2 . (, 

f:i.c::un p 1 t:-: ; l?.l.Jii\JI.:: 

;;,::\1npl t .. ~ ::;i ~::c-::: •- ::.~(;(, lll ... 

Di 1 F .:,.,.,:: tor-- -- 1 
E<lc.:,1·,I: lD ii -- E<l.hl-.Jk 
Blank V~ l ue - N/A 

1:1: ,::2\c:I i r,>:J 

l 

4 

(, 

7 
8 

9 

--·--- Anal / ':o .i. s 
Ci • I:.', J 
1 . U l 
J . ~:, .l 

:=: .. no 

4 .. ( )() 

4 .50 

c.-.J .. 00 

7 .. 0() 

H1.;:;1J1< '.!(,L.U!:c c.: 

i:l._i'.': IW: F(,CTDF: =-

I?.U.:, f,. lf iW1eil._ '.'~:; I~:; 

!JdtE' : i)i/::'.ci /9:c 

,'in a l '/·,,, t 
I ·1 i n H c,· i:I d .i. n g ;_; 

i .. c,:,i H .. l 1; 
1. -'i 

Milx ReadingE l~ 
% DiffG~enc e - 1. 0 

[c u J. um€-~ t .e ,
(,. uo 

f.i i. ·f -f C 1·- fJ r-1 ,:: •cc: -- -··· 

0" ,~:,,) 
l) _ 40 

.l . ::::;::, 
.1. .. 6(.1 

1 . G•) 
:·: . 1. (i 

::? • 50 

::: . JU 
::=~: . 4 0 
~::, .. h U 

-i·'.., . J E-U i 

100 .. 0() 
t=.:L::.: i::... 
·-· ,_1 • ._ .. ; ,: :::, 

:~::c .. 7 ··7 
L 8 . ·7 ~-:~, 
.11 . 1 l 
14. '.29 

D.00 
10 .7.l 

•.:J c,,·7, 
\ .. l .o \ .• , .._ 

t.t,.J ./;n..:.n 

Ok ~e) ~ f). y, 8,/>f¼ii'V> ~178 7 1/so/12-
-5-IGNATURE ABOVE REPRESENTS CHEMICAL TECIINOLOGIST/CHEMIST THAT COMPLETED TIIE ANALYS IS 
RUN ON PAGES TO _,,_~ ·"' (.r"T'OY KS tlZ!I/H 

S,.:1 mp 1 E? F:un By : 
L_ C:Cl1'1L l N 
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Lab Segment Serial No. : 
R945 
Analysis: 
TOTAL INORGANIC CARBON 

Instrument: 
WB39927 
Technolog ist: 
J. SOLBRACK 
Starting Time : 
16:30 
Endin g Tim e: 
11 :45 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP 891-10 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

. -· -
WH C-SO- WM-OP- 025 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 - S LABORATORY 

A1 ALfTJCAL BrTCH 

Lab ID 
R939-5527 
A940-5627 
R945-5727 
R946-5527 

Custom er lD : 
3AP891 -1 0 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA- 622-102/8 -1 

Date: 
1-28-92 

Temperature : 
NA 

Chem ist: 
D. BISENIUS 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 69C11-L/.50 ml 

Lab ID 

Final Vol. of 
Stand ard 

N/A 

A-6000-881 (03/92) 
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Samol e: F:-945 

WHC-SD-WM-DP-025 
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Lab Segment Serial No.: 
R945 
Analysis: 
AMMONIA 

Instrument: 
NA 
Technologist: 
S. LAI 
Starting Time: 
NA 
Ending Time: 
NA 

D escriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-10 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

-
WHC - SB-WM-DP-025 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LAB ORATOR f 

A ALfT]CAL BATCH 
Customer ID: 
3AP891-10 
Sample Prep : 
UNDIGESTED 

Procedure/Rev: 
LA-634 - 102/O-0 

Date: 
1-31-92 

Temperature: 
NA 

Chemist: 
D. BISENIUS 

Lab ID D ascription 
R939-5528 11 
R940-5628 12 
R945-5728 13 
R946-5528 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Sec ond Book No. Third Book No. and 
Tvoe and Aliquot Vol. and Aliquot Vol. Al iquot Vol. 

LMCS CHECK STD 4C11 - RA/0.250 m L 

THESE SAMPLES Y., ERE RERUN 

I 

I 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

~-- S1 
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Addendum 14 Rev 0 
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Lab Segment Serial No.: 
R945 

WHC - Sb-~M-DP-025 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A, ALYT]CAL BATCH 
Customer ID: 
3AP891 - 10 

Analysis: DETER MINATI ON OF ~ample Prep: 
HYDROXIDE IONS IN SOLUTIONS 

lnstru ment: 
AL 10636, W855123 
Technologist: 
J. MIDDLETON 
Starting Time: 
00:15 
Ending Time: 
04:05 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGE NT BLANK 
3 SAMPLE 3AP891 -1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

Lab ID 
R939-5529 
R940-5629 
R945-5729 
R946-5529 

UND IGESTED 

Procedure/Rev: 
LA-661-102/F-1 

Date : 
1 -07-92 

Tern perature: 
NA 

Chemist: 
S. ISAACSON 

Description 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Thi rd Book No. and 
Tvpe and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 9C11AG/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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DIT"". t1I:tATIO, Or HY OXIDE JOW I'J ·sotUTION - UNDIGESTED S/11 ?LE 
WHC - SD- v/M-DP- 02 5 
Adde ndum 14 Rev O 

...... ... 
I•: 'I .J'I .. 

.,,..,_ 
UI I 

s 11)11 'le.I IAG k E ~l.lL"I ~ - 5.5 E' I 

c.11) VAL Z .57£· 1 :-:REC ".\9.2>'7. 

C-10 
ti I IJ 

(~o-1u)(.1 V9 'l)/ ~ 
7tqµ 

0.... , ... ~ 

I- 7- 9:i- . 

""''O' 

""'b-16-91 •n.~ ~"'g'' 

... 'e'. 

• 1 'l'i'i.: /1/w~ 

s.,.- No ....... ~ 
t\ '/ · IV .. - ~,o?.\ ' J V,u ,t .. 

""'"'-l.lll 

,._, .... c.,c,..,..,... ,. ...... 
!:>~/ .:i .LIS- UH 

............. 

S I VII 'jell.AC.. f-1::SLILT '6 ~St. - I 

0.- , _ _ _ 

l~ ' -la ·••1J le:, : 

t tT 10 

c ... ~,0 
~ 1 1) 

S IV V,\l . 3. 5 'l t -I :-;RLC IO d .' \ °7o 

\~'1\-\D'\l. l "i;<\'l ) :. i.1S\; - I 
\CO 

_.,.,, 
'J 

"'""'' 

: 

5 4 



" 

: 

\J', SAMPLE HUMB ER: 20 
-\ SAHPLE DATA: 897 . 
· , DIRECT READ PH: 12.209 

DER IlJATIUE 

0 1 2 3 4 

T 

DRIJ TITRATIOH: 

EQUIIJALEHCE PH 

9 . 78 

6.20 

TITRATIOH TERNIHATED BY PH LIMIT. 

JAH 7 1992 t:09 AN 

WHC - SB~WM- DP-025 
Addendum 14 ·Rev 0 

S-rANDAtD &.t 
OUTPUT, dE/dlJ 

5 6 7 

<-- EP 1 

TITRAHT VOLUME 

0 . 460 

. . 0 . 578 
I 

sh,/12 

8 9 

<-- EP 2 

C0!'1PUTATIOH 

0.0008 

0.0000 

10 

ss 



SAl'IPLE HUMBER: 
~- SAl'IPLE DATA : 
7' DI RE CT READ PH: 

6 
897 . 

4 . 416 

vlHC-SD=-WM-DP-02 5 
Addendum 14 Rev O 

Bt..ANK 
I 

DERIUATIUE OUTPUT, dE/dU 

,..,, . 

0 2 3 4 

DRU TITRATI OH t 

TITRATIOH TERMIHATED BY PH LINIT. 

JAH 7 1992 12:47 AN 

. .... 

-----·· 

5 6 7 

o'o 
' 

8 9 10 
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-. 

-------- -

SAMPLE HU MBER: 31 
SAMPLE DATA• 8 21. 
DIRECT l!EAO PH• 12.136 

0 2 J 

DRU TITRATI OH r 

EQUIUALEHCE PH 

9 . 72 

6.88 

OERIUATIUE 

• 

TITRATIOH TERNIHATEO BY PH Ll"IT. 

JAH 7 1992 J:59 A" 

-~-

WHC -SO-- v/i'~ -=- DP_- 02 5 
Adcfendum 14 Rev 0 

" 

STf\tJ OARO i1 9/31/12 

OUTPUT, 

5 

8.471 

0.:'l81 

dE.,dU 

6 

<-- EP l 

7 a 9 

8.8998 / 

.e.eeee 

18 

<-- EP 2 
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-£ SA"PLE HUl1BER1 27 
I I\ SAMPLE CATA: 821. 

DIRECT READ PH: 12 . 195 

0 2 J 

M I\ 
r,;-- ·-· ,-\ I ~. 

. 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.93 

8.45 

8.04 

6.95 

:S'A/1PL~ # 91-5 SI ~/3Jf92 
I 

DERIUATIUE ouTPµT, 

4 5 I 

r 

<-- EP 1 

<-- EP2- . .. 

<- EP J 

<-EP 4· ·: 
I 

1.•95 

1.783 

.1.8•8 

-z ·.040 

~IHC-SD-WM-DP-02 5 
dE,du Addendum 14 Rev o 

6 7 

.. 

., 

r; 

'" 

8 9 

CO l1 PUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATIOH TER11 IHATED BY LI NIT OH HUNBER OF EQUIUAL£HCES PERN ISS IBLE~ 

JAH 7 1992 J:24 AN 

10 

--
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WHc- so~wM~OP- 025 
Addendum 14 Rev 0 

WESTINGHOUSE HANFORD COMPANY 

I~ Al'/TJCAL BATCH I 
222-S LABORATOR Y 

Lab Segment Serial No.: Customer ID : 
R945 3AP891-10 
Analysis: -- Sample Prep: 
CYANID E UNDIGESTED 

lnstru ment: Procedure/Rev: 
MILTON ROY SPEC 301 AL10724 LA-695-102/8-0 
Tschnologist: Date: 
E. COLVIN 2-03-92 
Starting Time : Tem perature: 
NIA NIA 
Ending Time: Chemist: 
N/A D. BISENIUS 

Description Lab ID Description Lab ID 
1 INITIAL LMCS CHECK STD · R939-5578 11 
2 RE AG ENT BLANK A940-5678 12 

- ~ 3 SAMPLE 3AP891-10 A945-5778 13 
4 FINAL LMCS CHECK STD A946-5578 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 ~~------------'--------' 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

LMCS CH ECK STD 75C11-X/0.100 ml N/A 

A-6000-881 (03/92) 

.S9 



~w. 

' '"°"'- - I),.,, - - C) 

2- -

CYANIDE ANALYSIS~ ONDISESTED SAMPLE 
\.JH c- s·o - WM- OP- 02 5 
Adde nd um 14 Re v o 

;; ,e ~ • 7-< (/ 
8l(11k= ,00'1 

P.f." ,o .. ~oo 
. 0, , ... 1. 

A-.iS ,07'/ 
81.1,.,c ~ 0.004 

.t.NfyM • 1 Anat, ... 4 

... ... 
I ,_.,_... .... """..., 
I 2-3-'1~ 0 ~ 
I 
L • 

c...,._.-10 
t.1l.K 

~, ... 1 

C~•D 

"""O' 

:1 's~,'j,{--K'c~ ' ' . A-8 5 • 7 .2. I 
Ii sr1>"7sc11 -x R1::suL i asc. c 2 "" C>J 6""1111. o.o04 r STI> VAL8 ,'lS fZ,r;/;REC (jS.1'?, . Of• ~•/OO 

&a 121-0.oo+)-(-o-00+301) ~ 4,'t3 ... CtJ° +~ · -I 2. .., ~ .,oo, sQ,,.., 
1: 

·"· 72(. . ,, o.s... ~ i"-
9BI, , 

i: ~,...., 
1: 
! 
I 
I· I I 
' I 

-·• 
. , HU ... 
'-"-

60 



TODAYS DATE: 02-03-1992 

1 ROLL NO .: 80028 

Y-INTERCEPT= -.00 4303 
SLOPE= .162726 

SAMPLE ID# : R-940 BLANK 
SAMPLE SIZE: 0 
WVL AND ABS= 580NH 0.004 A 

SAMPLE ID#: R-939 75Cll-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.724 A 

SAMPLE ID#: R-941 
SAMPLE SIZE: 750UL 

JiVL AND ABS= 580NM 0.073 A 

AMPLE ID#: R-941 DUPLICATE 
SAMPLE SIZE: 750UL 

LAND ABS= 580NM 0.074 A 

!°'§)AMPLE ID#: . R-941 + :SPIKE 

WH C-SD- WM -OP-02~ 
Adde nd um_ 14-R~~ ~ 

~MPLE SI ZE: 750 UL + lOOUL-lOML-500UL 75Cll-X SPIKE 
'W,rr AND ABS= 580NM 0.790 A 
.,,n 
SAMPLE ID#: R-942 

MPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.075 A 

SAMPLE ID#: R-943 
SAMPLE SIZE: 750UL 

YL AND ABS= 580NM 0.062 A 

(t-AMPLE ID#: R-744 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.067 A 

SAMPLE ID#: R-745 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.074 A 

SAMPLE ID#: R-946 75Cll-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.721 A 

TECHNOLOGIST SIGNATURE: _ _._,&c,-=:..._.._~~--=----'-"~~==-----

f ~ SIGNED: 2 - 3 - /q 12..,_ 
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I-/HC,. SD:._WM _: DP-- 025 . 
Addendum 14 Rev O 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

CALIBRATION STANDARD~ 351-R, 998 MG/ ML CYANIDE 

DILUTION FACTOR= 10/.1 = 100, WORKING STANDARD= 998 /100 = ·9.9800 

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS 
------------------------------------------------------ --------------------------------------------------------------------------------
BLANK * 0 * .012 * 0 * 

* * * * 
SOUL * .499 * .0900 * .0780 * 

* * * * 
500UL * 4.990 * .8090 * .7970 * 

* * * * 
1000UL * 9.980 -l 1.6370 * 1. 6250 * 

Y INTERCEPT =-.004303 
SLOPE = .162726 
C C = .999953 

62 
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,, 

Lab Segment Serial No.: 
R945 
Analysis: 
AR SE NI C 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
8:00 
Ending Time: 
3:00 

D ascription 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC -~O-WM-DP-025 
Addendum 14 Rev O 

WESTIN GHOU SE HANFORD COMPANY 
222 -S LABORATORY 

AJlALITJCAL BATCH 
I Customer ID: 
I 3AP891-10 
I Sample Prep : 
I UNDIGESTED 

Procedure/Rev: 
LA..,;,355-131/B-0 

Date: 
1-7-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R939-5595 11 
R940-5695 12 
R945-5795 13 
R946-5595 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 129B38C/.500 m L 

I 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ti I I) V,.,L a/0 lf-

0, t 1 't • (KH, 

Nle6ytl• I ..,..., ... 2 

"'' 
'-"-

AI\.MrM·l 

.... 
1- COMpl!MM 

.... ._ .... 

.:\J!ALYSIS - · DNDIGESTl':D SAi;JPLE 
\~Hc -·so-\ M-DP-025 
Adde ndum 14 Rev O 

a... 1-.........,. 
1~-16-91 10 1 ~ 

.loNityW•1 

--· L•"\ - ~~::>-1.:.i l 

.... 

'-"-

0.-, , ____ 

l~- 16-91 l o: .:, 

,_,....,.. IJNl, 

:-; RECOVE.Rl' 

'L"tT ,o 

C~ID 
tilLJ 

....~, 
V 

"--••.C..k~.,-..,... · I {, 
~: I)~• i-,;/<11, f\$/HYDR1l O, 'hY ~0,OJ:Z -. S-5, t,0 

Sl1lH/.i.q4Jli:! RESUL1,///~ O,OIV&J 

SID VAL 1,/0 ffl- ::.REC / /) ,(., % 
(). t ''l= ft<lft 

...,,.., ... J 

,_.,_ 

--

_-
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IAnalyte: /J.s 
Procedure: i.A- 355-1 31 

WHC-SD - WM- DP-02 5 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222- S LAEORA. TORY 

CAlJBRATiO RECORD 

'Mevision: 8-0 
Instrument: PERKJN ELMER 
T echnol ist: D. R. JACKSON 

Calibration Standard: 128B38C 

Date: 1-7-92 

Dilution 
lf) 

Concentration Instrument Reading Unit 
1 0.000 ml a.Ona 0.000 
2 0.200 ml 20.0 no 0.344 
3 0.400 ml 40.0 ng 0.662 
4 1.000 ml 100.0 ng 1.501 

l"'? 5 

M 
6 
7 

('I j 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000- 882 (03/ 
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Lab Segment Serial No .: 
R945 
Analysis: 
MERCURY 

lnstru ment: 
PERKIN ELMER WA77479 
Technologist: 
D. A. JACKSON 
Starting Time: 
8:00 
Ending Time: 
3:30 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WH c~s•- WM -DP-025 
Adde ndum 14 Rev O 

WESTI NGHOUSE HANFORD CO MPANY 
222 S LABORATORY -

a ALYfJC L BATCr-J 
Customer ID: 
3AP891-10 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-325 -102/8-0 

Date: 
1-21-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R939-5597 11 
R940-5697 12 
R945-5797 13 
R946-5597 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 129B38D/.300 m L 

Lab ID 

I~ 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

68 
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Addendum 14 Rev o 
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:.1 ERCUR'f ANALtS!.. :;.- UNDI ESTED SAM PLE 
HHc-·so- liJM- DP- 02 5 
Addendum 14 Rev O 
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WHC -SD- WM-OP-025 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Anal e: H 
Procedure: LA- 325- i 02 Revision: tj-Q 
Instrument: PERKIN ELMER 
T echnolo ist: D. R. JACKSON 

Calibration Standard: 129B380 
m 

Date: 1-21-92 

Dilution Concentration Instrument Reading Unit 
1 

. ..-, 2 
3 
4 
5 

. 6 
7 
3 
9 

I 10 
. 11 
- 12 

13 
M 14 
C7' 15 

16 
17 
18 
19 
20 
21 

0.000 ml 
0.100 ml 
0.2..,"0 ml 
0.500 ml 

Comments: 

0.0na 0.000 
15.2 nq 0.090 
38.0 na 0.236 
76.0 no 0.458 

A-6000-882 (03/ 

.71 
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Lab Segment Serial # : 
R945 
Analysis: 
SELENIUM 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
8:00 
Ending Time: 
2:00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

\-JH C_:SO-WM- DP~025 -
Addendum 14 Rev 0 

WESTINGHOUSE HANFORD CO MPAN Y 
222 - S LABO TO RA RY 

AJ jAL YTJCAL 8ATCJ-J 
Customer ID: 
3AP891-10 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-365-131/B-1 

Date: 
1 -29-92 

Temperature: 
NA 

Chemist: 
R. K. FULLER 

Lab ID Description 
R939-5596 11 
R940-5696 12 
R945-5796 13 
R946- 5596 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 133838A/0.500 ml 

Lab ID 

--· 

' 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 
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ELE~IU:1 AMALYSIS -- U:iDIGESTED SAi'iPLE 
WHC -SD-WM~ DP-b25 
Addendum 14 Rev O 

--· l t-l - ·.:>o::,- 1.:i l 
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M 

. 
WHC - SD- \./M-DP-02 5 
Addendum 14 Re v O 

WESTINGHOUSE HANFORD COMPANY 
222- S LABOPA TORY 

CALIBRATION RECORD 

Analvte: Se 
Procedure: LA- 365- 131 Revision: 8-1 
Instrument: PERKJN ELMER Property No.: WA77479 
T echnolooist: D. R. JACKSON Pavroll No.: 6C275 

Calibration Standard: 132838A 
Analyte Concentration: 0.100 ppm 
Type of Calibration: LINEAR 

!Date: 1-29- 92 

Dilution Concentration Instrument Reading Unit 
1 0.000 ml 0.0nq 0.000 
2 0.200 ml 20.0 ng 0.274 
3 0.400 ml 40.0 ng 0.468 
4 1.000 ml 100.0 ng 1.132 
5 
6 
7 
3 
9 

10 
11 
12 
13 
14 
15 . 

16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No. : 
R945 
Analysis: . 

WHC~SO-WM~•P~025 -
Addendum 14 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

J ]ALYT]CAL BATCH 
Customer ID: 
3AP891-10 
Sample Prep: 

ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED 

Instrument: P raced u re/Rev: 
DIONEX 4000, WB54428 LA-533-105/B-1 
Technologist: Date: 
M.MYERS 1-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5572 11 
2 REAGENT BLANK R940.:..5672 12 
3 SAMPLE 3AP891-10 R945-5772 13 
4 FINAL LMCS CHECK STD R946-5572 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

-
Final Vol. of 

Standard 
N/A 

A-6000-881 (03/92) 

79 



!ON C:-lROMATOGRAPHIC AN LYSI_S -·(CHLO~IDE)_ - UNDIGESTED SAMPLE 
~JHC =-SD- WM-DP-0 2 5 

s...-,,.... .......,.,.,._ 
k Y~9.-~~7 ~ lO~A~ 

0,..,_ 
Cl. 

.._ .... 
? 

' f &,g~ _, -' 
Aa-.u.. c..i.c~. i......,. 
tV~ k Y/~ l)IUl--l£X 

Adde ndum 14 Re v O 

0... T.,....._,.. ,.,_,., 
1~-16-9 1 loi 1 ~ 5 

c.- ,o 
S l 1> 

STOii 7 5~ 1/l>C. RESULT t, .. ~« I f?/r\ 
S 11) VAL 7 - ~ D 4 I ;:.f<EC "1, •" 

~ 

~, ... , 
... 

,-~ 

........... ·,· 

/,() I U ,,.,. 

... 
............. 

Do't~-16-91 hr~ ~· 

__ , 

..,, 

, .... "-

"""'-Cl. 

~p"-~"7:.7"'·"'...., 1>IOHEX 

S l 1)117~C:II°' RESllLI "1,S$ 1 1 

S 1"1) VAL -,. SO •I ;a,:EC IIJ-,U' · . 

_-

c~,o 

c~\'u'o 
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M 

Lab Segm ent Serial No.: 
R945 
Analysis: 

\✓ HC--SD - ~JM-0P-0·2 5 
Addend um 14 Rev O 

WESTIN GHOUSE HANF ORD COMPANY 
222-S LABORATORY 

Aj\JALYTJCAL BATC~ 
Customer 10: 
3AP 891-10 
Sam ple Prep: 

ION CHRO MATOGRAPHIC - FLUORIDE UNDIGESTED 

Instrument: 
DIONEX 4000, WB54428 
Technologist: 
M. MYERS 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

Lab ID 
R939-5571 
R940- 5671 
R945-5771 
R946-5571 

Procedure/Rev: 
LA-533-105/B-1 

Date: 
1-10-92 

Temperature: 
N/A 

Chemist: 
D.HERT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 73C11DC/.100 ml 

- i 

Lab ID ~ 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

81 



!OiJ CHROAATOGRAPHIC Al .:\L'ISI.S · (FLUORIDE) - U JDIGESTED SM1PLE 
WHC-SD- WM- OP- 025 

.......... 
? 

--· LA-::iJJ-10:I 

lJllJNEX 

STOH"73G-/tDC. RESULT S.-S:31. / ('/>-

STD VAL 5'-'-t:>£/Ff'..,::REC c;,a .8 

..,_,... ' NWJW•I 

. -~-~·t(~j'IJ-
~, .. ez f> f'.....-

J.1,oc::l ~ 

M61, ... , - ·• -·• 
... 

c-,o 
SH) 

Addendum 14 Rev O 

-0 

;, 

R~~htf.n'r.i\flt 
~It- §';-.,1,, 

-.er. D Ff' ,_ 
~C> -l ~ 

...,...,...., 

... 
T-~ 

- 10-e,2, 

.._ .... 
? 

• 100'"""• ...,.(. 
~ ··· Ca,ic~"°"'· ,_..,_._ ~D~ H~/q · OIONEX 

AM,y ... , 

... 
........... 

0... 1 ..... ~ 
12-16-Yl 16:.L) 

c~•o 
SIU 

STDll,~lt:IC. RESLJU :S,"11.e:trr-
511> VAL ..5.1,.()Eftr., :,:i;:EC 102. ,q-✓o 

'"1'9faly 
. .. ,I 

... '(1. 

............ ii .LJ..:_j.Q::9i_L _ _j _ __,,~~~~~ 

: 
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.. 

Lab Segm ent Serial No.: 
R[' 45 
Anaiysis: 

WHc-·so- WM ,- DP-·025 -
Ad de ndum 14 Rev O 

WESTINGHOUSE HAN FO RD CO MPANY 
222-S LABORATORY 

Al LYTJCAL BATCrJ 
Customer ID: 
3AP891-10 
Sample Prep: 

ION CHRO MATOGRAPHIC - NITRATE UNDIGESTED 

lnstrumen\: Procedure/Rev: 
DIONEX 4000 WB54428 LA-533-105/8-1 
Technologist: Date: 
M. MYERS 1- 10-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5573 11 
2 -REAGENT BLANK R940-5673 12 
3 SAM PLE 3AP891-10 R945-5773 13 
4 FINAL LMCS CHECK STD R946-5573 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliouot Vol. and Aliouot Vol. Aliouot Vol. 

LMCS CHECK STD 73C11DC/.100 ml 

. 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 {03/92) 



IO~ CHRO;.!ATOG PHIC ANALYSIS ·- pfITRATE} - UNDIGESTED SAMPLE 
WHt-SO- WM~•P-025 

IJ IONEX 

STIJ II "73.G IIOC, RESULT ~•11~ · 

SI IJ VAL (.,:13>E2fr- :;i-,:EC \oL. • I ' 1• 

""'617 11 • l 
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IJIU14EX 
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84 



M 

Lab Segment Serial No. : 
R945 
Analysis: 

. . . 
WHC - SD-WM-OP-025 
Addendum 14 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 - S LABORATORY 

AL'YTJC L BAT H 
Customer ID : 
3AP891-10 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

Instrument: 
DIONEX 4000, WB54428 
Technologist: 
M.MYERS 
Starting Time: 
N/A 
Ending Tim e: 
N/A 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT.BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

Lab ID 
R939-5576 
R940-5676 
R945-5776 
R946-5576 

Procedure/Rev: 
LA-533-105/8-1 
Date: 
1-10-92 

Temperature: 
NIA 

Chemist: 
D.HERT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 73C11DC/.100 mL 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 {03/92) 
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!O~ CHROrl~TOGRAPHIC 

,- · -
l~-16-9 1 

,IALYSIS~-{NifijITE) - UNDIGESTED SAMPLE 
WHC -SO- WM-OP- 02 5 
Addendum 14 Rev O 

... (j'. 

..._ .... 
? 
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~U. C.UC1,01o6100fti. ~ ..... , 

~'.l>t' kY6l:l l>l0Hl:::X 

STVIi 7 :!C11.0 C. R£6UL"I S.Z11l.ff"' 

SI l> VAL 'f,91f:.2{r._. l;REC 1O1J",. 

...,..,, ... , 
... ... 

... ,._ .... 

' ' 

~ ,,Gt'Nri:iLAi-'1'r< 
"h\\\ i,:il'" 
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~ 1,0 ~r" 
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.... """ .... 
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""r~-16-91 l"!r~ ""'\2-16-91 'nm 

AN.lyM•I A.Aal., ... 2 

... .. , 
.... ,--~ .. 

1-10-92., 

""""' .. •J 

... 
.... ......... 

, I 

~DP-~60-- DIONEX 
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811) VAL ~.&\IC-Zfr,. :.:REC 
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Lab Segment Serial No. : 
R945 
Analysis: 

WHC -SD- WM~DP- 025 
Addendum 14 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-10 
Sample Prep: 

ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

Instrument: Procedure/Rev: 
DION EX 4000, WB54428 LA- 533-1 05/8-1 
Technologist: Date: 
M.MYERS 1-08-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist 
NIA D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5574 11 
2 REAGENT BLANK R940-5674 12 
3 SAMPLE 3AP891 -10 R945-5774 13 
4 FINAL LMCS CHECK STD R946-5574 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 {03/92) 
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IN C~RO:tl.TOG:UPHI "AL 'fSlS .. -(?HOS P.HATE_) - U, DIGESTED s~·1p u 
WHC ~SD- WM -DP- 025 

"'--1-'U 'l 

.......... 
7 , .. 

,..,., . .. c..c~Plil-,... 
~DP k9 / 6 llIOt-lEX 

S TDH "7J e.l/bC. REtiUL 1 , , . l 6"l. ~ 

ti ID VAL~••'- ~ 2 :~REC qs,,1 
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Addendum 14 Re v 0 
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S l"D V,')L S,ll,11'%. :-;REC / H • SZ. 
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~~ID 
till) 

"°'t,'' 
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WHC - SD~WM-DP~025 
Addendum 14 Rev 0 
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COMPLETED THE ANALYSIS RUN ON PAGES TO 
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WHC -S D-WM-DP-025 
Addendum 14 ~ev O 

DATA REPROCESSED ON Sun Jan· 1~ 19:35:14 1992 
~~~{~3~ .)-0.J . • . , . 

. . ··- . - - -- - - = == == :-:: ==:::: == :c: == = === == :. .. =g<;.'{..h:::.: =:::: ::-:- -·· = = -·· ~,-= == ::::: === == = == == = ==:=-:= === ====== == ==== = == == --
S . J 1 e Name: Ll'ICS/73C11D8 55/31 .157~~7 J .~ 
DaL":\ File C:\DX\DATA\9J 1)JJOOJ.DJO iV0,2 

c: \dx\ met hod\SYSTEMl .me t f Me tho d 

Date: Fri Jan 10 02:51:26 

ACI Address: 1 System: 1 Inject#: JO OP. t ector : CDM-1 

1992: 

·- ... ---· =====:=:================·---- -- ·-·--- -·-- ·- -·---·-- -- -- ----.-- -- ------- ·- ·---- ----- --- --- -- - -- -- --- - · -- ----·-- - ---:::=:-:::::=----
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1 . 1 2 FLl.)[mIDE 
l . 5 3 CHL CJF: I DE 
J . 77 t-J I T F: I T E 

2 . C, , , 
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Co n c E•n tr ·,;_~ t ion 

c ··, .1:, 07 ,.'I 
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~I ~~;:~• c,:,9 

34~;3,t,(il[ . to•:;, 
1:,71 . <1'1 u 
'.'"12fl . FJ/.,l 
1:., JE3 . If 9'.:°1 
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,, 
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J .. () . 9~:i 
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,, 
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'1 1380 
,, 

-0. !:,~~ .c:. 

l:'..\4 7 0 .l - 0 . 08 
46460 .1 --0 . (JI:, 

_ 1- SULFATE 

I 
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BEST AVAILABLE COPY 
,. 
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\,/HC - SD-:lt/M-OP-02 5 
Addencfom ·1 ,r. Rev O ... · .... · ... · .... ·. ·· ····-·-·····-···· ...... -.... ····"·······-·· ·· · .. ····-·-.. -···--·····--· .... _ .. · ............. .. ....... · ... ··-··-v ··· -...... .. .... ··- ··· ········· .. .. ·- ··· . . . ... _.,,,. ·-
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5773 
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.. ,i . .. ::. 

WHC - SD-WM-DP-025 
Addendurrr -1'4 · Re_v O 

,_., 

·,.:.: 
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... ·--. -- -· ·· · 

' _I_ c:, t I,, .,,, .. ,:· l.' '_ ,:, i !I 

·-· ~- - .. ·-- .. ·- - . 

WHC - SD- WM:- DP. -_Q-2 5 
Addendl-lm 14 Rev--0 

_ R91/o:-SJ?.? ~- ________ ________ ___________________ _ 
: ·,~, -!_:,;. : F :·- :i ,l=-, !·• J r > .-, 1 ·' ·,, .. . · l. '.·;·--,,.·_,: 
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I';;· ,·' t L :L.i ii': i:::,, :; r ·, r::· r ·, t. F''! , 
r·•.!· __ t i•, T .i. ; ;-, !-:-,, ~-I :·,_ ni c:· 
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): '· :- ' ,_ ., • .•. , - . . . . 
WHC - SO-WM- DP-025 
Addentju~·14 R~~-·o · 

.7' ·, •,~ . "' -: ' . .:, ; L. • . 

- . . ' .... ,r-.--

DATA F:EF'F:OCESSED ON Sun Jan 12 19 : 35: 1 4 199:' 

: = . = = = == = = =- - ...,. ::: :::: :::: ~" =· = = = = = = = Jq}/..h === = =-· =~::: =:::: c- ~ = = :::::::: ::: := = == = == = =- == = = = ~ = = :::: = = = == ::., = ==::: = = == :::: = = 
' ~3d rn • l e Na me : U -1CS / 73Cl1DB55?31.,.5?~~7/ ffe> D,:1te : Ft-i .J2n 1 0 0:2 : ::',1 : :~6 1992: 
: Data F i. l e : C : \DX\DA TA\9 1 0 11 001. D10 ~ : 
' 1'1ethocJ c : \d ::\ rn et. h od\SYSTEM1. m(?t f 
: f\C: I P1d cl n -,· <c- ~- : .l Svs t. em : J I njec t #: 10 De t ect or· : CDi l-.1. 
::= :..-: :.-::= = = =::: ::-:: : :: :::: :.-: ::: ==- ==----- - ·- ·- - - - -- -- -- - ---- ·- - -- ----- -- -- --- -- --·- -- --- - -- -- - - - · - - - ·- -- - - --- - - - - ----- -- - -- ·--- -- - - - ·- - ·--
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.1 -0 .08 
J --0 . 0 6 

-2 .000 t-,--..,......-.--,--,--,-,-,1c-r-1 ..,., -,-.--,-...,.-.--.---.-,.--.-, ..,., -,-,-.-...,.-,......,...--,-,1r-r1 ..,., -.,-r-1 ~-.--,......,.-,,-r-1 ..,., ...,.-,......,...--.-r-r---,-,1c-,-1 ..,., ...,.-.--,--..--,,-,---,-,,--., 

0.00 1.00 2.00 3.00 4.00 5.00 6.00 
Hinutes 

st.ST t-\VJ~1i...,~ BLE. C0 r··· . 

.:. I 
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·- ' - :·', '_J ~ .. :.-:"_ ::.. ,--:.: =---- - ' 

,._ - · ---·- ··-.... -- -- .. _ - .... ---

•. : :, I . ~ 

;:: .--:: :, --, 

::; _···· .'! 
,, ·:::.:-- -

,'I , ... cc 

Ftie.· c::IDXiDATA i91fl11Dfl1.D08 S8ll1pie: R945 

.d .. :·: . 

5 - PHOS~HA. TE 6 SUtF/..TE 

I 

-20,000 L..------~-1 ~-~-,-, -,-, -,- ,-1 -,--,-,--,- , - ~,-,--,-, ...,,-,------,--,-, -,i--,----,-r-,--,--,--,--,-,---,--,---,-,--,--,--,-, ' i 

1.00 2.00 3.00 400 5.0C Sc.G 
M1;,.M; 

BEST AVAIL,~BLE COP\· 
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Lab Segment Serial No.: 
R945 
Analysis: 

wHc-so:wM-•P~ozs 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 - S LABORATORY 

A1 AL Yr CAL BATCH 
Customer ID: 
3AP891 - 10 
Sample Prep: 

IO N CHROMATOGRAPHIC - SU LFATE UNDIGESTED 

Instrument: 
DIONEX 4000, WB54428 
Technologist: 
M. MYEAS 
Starting Time : 
N/A 
Ending Time: 
N/A 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

• 

Lab ID 
R939-5575 
A940-5675 
R945-5775 
R946-5575 

Procedure/Rev: 
LA-533-105/8-1 

Date: 
1-08-92 

Temperature: 
N/A 

Chemist: 
D.HERT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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IO. CHROMATOGRAPHIC X Al YS_IS-- -{St:J(f_ATE) _ - UNDIGESTED SAt1PLE 
WHC - SD- WM -D P~02 5 
Addendum 14 Rev O 

IIW\1'841~. 

LA-SSS-105 

,_~ .... c.t,c~~~ 

~U~ RY/0 UlOHEX 

S TUii "Tl~ 16 C. f<ESUL T 

5 II! VAL ~ _. f,12. :~EC 

PP"" 

""6,irlf • I N\&IJ .. ·2 

"'' 

N\6171ot• , 

.... 

... ......... 
:; RECOVERY 

•··' , ·. 

C-10 
S IU 

0.'912-16-91 1!'6~ 

.. , 
........ ..., 

...,_ 
\) 

'''"O' _ .... 
? 

• It> 

.... 
,-~ 

~ 11. • • Cli~~,ona.~MoltU 
£UP k9 / 0 UlDNEX 

c.w r .... ..._. 
l:.!-16-Yl 16,lc; 

c-.. ,--10 
S I JJ 

STU11 -r1e 110(!. kESULI 4,, /#ll,.,.,. 

S I U W \l. "-0412. :-;REC / 1)11 ,ll,. 

AM)yM• l 

"'' .. , 
,_c.._ ... .,....., 

... .,. 

........ 
" 
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W~ ~-:-SD,': ',✓ l~ -.0 P.- O 2 5 
. Addendum: .'f . Re v -D 

-..:•;• .. -

1 · • . . · ·: ... 

. i '•• I ' 

.. ,. .,\ ,·:: , . . . · ;i _i;~d( :~ System Parameters . 
' , ' ,. , ,. I: I , •~ ' ) , • I, i I . \ •\:~ •• ~ ' , 

·,. :.~:~)Syst~m Name : system1 /q pm .• · . .. 1 
·' · · 

,,;_ :.'<._:?')~NL1mb~r of Detector ~~'·p.r •.••••. .i:·,~ .• • .. -t. •• ; •••••••••••••••• • · , ••••• 

. f~ti De t ector : 1 Type~ ;:~·· 1
; ~"·\· •• •• ,. ,-,1.• ~ ... t ~· ... ............. ,,· •••••••••• 

··:1:1 ,;De te~tor :,1 •·'real 1. ti /ii1;f:'pl at SC:~ le.nus) .. -...•...• -.. .. ~ ·.· •.. · ~ ~-. ... . . 
-~•;' .!R ' ·'!:Ur,1, • ( · · ) ' ' •~ ' ... . . ' , " ''' ' ' · -- · · · ',•. ,~l 1~. -·l un ~'J,#-,me · mlnllt.es ,-. .. .. -... ~ .••.• 1;··, · •••.•.•.....••. • · •.•••..••. 
;. .

1•'.)~_Sa m'pj,f. nq • Rate ( sec;or,ds) •• • •••• ; ~ ·," ••••••••••••••• ~ •••••••••. 
.... . . :i-i:-..,•· .. .. .t:t~~ \q;, ,• . . 1r·1·i·· .. . :,, · . . . 

. '- '. <':\iJ.,'.''1 . ''if(tJt '. ' ·.· ··• ?t. . . 
. . . ~-. ;/ f}.~ :: 

DETECTOR 1 PARAME1ERS 
Report Options 

Save Data File ................................ -............. . 
Data File Name: c:\dx\data\91010801.D07 
Create ASCII Report File •••••••••.•••••••••••••••.••••••••• 
Print F:epor t •• •••• •••••••••••••••••..••.••••.•• • ••.••••••.• 
List Peaks Not Found in this r·un ••••.•••••••••••••.•.•••••• 
Report Unknm•m s Found in this run •••••••.•..•••••• r •••••••• 

Print Chromatoqr am •• • •••••••..••.••.•.•••.•.•••••••.••.•••• 
AutoScale Crwoma toq ram to Hiqhest F'eak ..••.•.•.••.••.•••••• 
F i 1 1 F' ea k s 1•1 .i. t h , Co 1 o r • • • • • • . • . . • • • • • • • . . • • . . • • • • • • • • . . • • . . 
DravJ Grid Lines on Chromatoqram ••••.••••••. · .••...•••.•.•••. 
Label 1,,i th Peak Number •..•••••••••...•.••.•....••••.•••••.• 
Label 1t1it H F:etention Times on Chromatoq1~am .•••.•.•••••.••.• 
L abe l 1t1ith · component !'Jame · .•.•.•.. : •••• .•.••..•..••.••••••••. 

( Fm-mat File Name: c:\d::\method\default.prf 
.,,... 

Inteqration .Parameters 
Stat-t.inq Peak (.aJidth (seconds) •...••...•....••....... . •..•.• 
F'r.; ak Thresholci (m\) or uS/data pt in tet--val) •••••.••.•......• 
Peak Are2. Reject .•••.•••••••••.••••..•.•••••••.•..••.•.•..• 
Area Re ject for Ref erence Peaks •••....•..••••••....•...•... 
Percent Retention T ime Window for Ref erence Peaks ••••.••. 

T i.me 

I. • 2 ,::i 
1.28 

Inteqration Tj_med Events 

Descr·ipt.i.on 

·Start peak detection 
Start peak detection 

Calibration Parameters 

Number Of Leve ls for C.;'1ibrat1on ..•..•... : ••.....•••.• ; ••.. 
Calibr,3t ion F.i.t Type •.•..•.••••..•.....•.....•••.•••••...•• 

· Replac e Or Averaqe Cali b rations •.••......•.•.•.•••.••••••.• 
E>:tern .al or- Intern c.d Cal ibration ••......•.....•••. • •••••••• 
Calibrate by Area or He i qht •.•••.••..•...•.••••..• •• ••••••• 
De 1 au l t In j ec t .ion \)o 1 urne , ••••••.•••.••.•.•••.•••••••••••••• 
Def:1ult Dilution Factor ..••••.••.•......•..•••••.•...••.••• 
F:esponse F~ctor ·for Unknovm Peaks ••.•...••..••••.••••••.••. 
Calibration Standard Volume · •...•.•..•••.••••.••.•.•••••••• 
Inter-nal Stand .. =. rd Volume .••••••..•.•••••••...•..•.•••.•.•• 
Sc:1mple Unit ••.•••••••.•••••.•........••.....•.•.••••••••.• 

BEST AVAILABLE COPY' 

1 
CDM-1 
20.00 
6.00 
0.20 

Yes 

No 
Yes 
i'Jo 
Ye s 
Yes 
Yes 
Yes 
t-lo 
Yes 
~,lo 
Yes 

lC.O 
,:, • Si)() 

10 00 
.!.000 
5.0 

6 
Du,::idratic: 
Rep l ace 
E:: t2r·n.-:. l 
Are 2. 
1.C 
10 t. i) 
1.0 
1.0 
1 . (I 

PF'r1 

-. 
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M 

>a. 
0 
(.) 

w 
..J 
co 
::S 
~ 
~ 
fen 
w 
co 

' t,: 

'.t-'~l : . ..••• 

Reference Peak FLUORIDE 
Amount = ~:o + Kl :):Area + !< 2 iA r£r~ ): ~2 
}<() = 6. 84259E - C>C>2 WH C-·SD-WM- OP-·025 
t=::1 = 5 . 41881E - <)C>5 Ad d d · 
1·· .., = - ei .O C>022E-Ol1 en um 14 Rev 0 

Level Amount Area 

1 1 • H >OOOE - 001 1902 
2 2.BOOOOE-001 4256 
3 ::, . 60C>OOE-001 8846 
4 1 . 12000E ·H)(l(l 17365 
5 2.19000E+OOO 42679 
6 4.22000E+OOO 84175 

Corr,ponent # 2 CHLOF:IDE 
Reierence Peak FLUORIDE 
hmoun t = f:'.() + f:::l :t:r-n---ea + f,:::::t.Aree.:t. :1:2 

,,:: .1 
,, ,• r, 
r· .. ..:.:.. 

3. 4263 :',E-002 
9. :',3630E-005 
-6.22379E-011 

Level Amount 

1 
2 

4 
C: ~· 
6 

1.30000E-001 
3 . 30000E-001 
6.60000E-001 
.t.31000E+OOO 
2.58000E+OOO 
::, . OOOOOE ·'-000 

Component# 3 NITRITE 
F:e fe1--ence F'eak FLLJOF: I DE 

1239 
3208 
6502 

12886 
27623 
'.:',3889 

Amour, t = f:::O + 1<1 :t.Area + 1<2,t.Area* :t:2 
1:::0 --- 4.41934E-001 
1:1 = l. 2:,9994E-004 
K2 = -2.77337E-012 

Level Amount 

1 1. 25000E+(H)(l 7115 
2 3.10000E+OOC> 19523 
3 6 . 18000E+OOO 39962 
4 1.22300E+O(l1 81819 
5 2 . 40000E+001 170965 
6 4.62200E+001 328741 

Heiqht 

349 
848 

1706 
3475 
7321 

12636 

RetPr,tion Time 
vi i. n d o vi S i z e 

Heiqht 
"• 
252 
567 

1337 
2429 
50!:,8 
9322 

Retention Time 
vJindow Size 

Heiqht 

1213 
3097 
5860 

12982 
24711 -
45930 

7 • (tU i'. 

1.1:i:-
7. OO'l. 

1.65 
7. OO'l. 

.. I" • 



) 
} 

.,:, : . ,: ; 
;1 ~ ' (. ,:;-I,·

:'~• ~ I~.:.,: ; ;: 

WHC -SD- WM-DP-025 
Addendum -14· Rev o 

Component fl 5 BROMID~ 
Re ·fer-ence Peal: FLUOF; I DE 
Amount = f:'.(1 + l<l:t:Area + K2iicin2c1:t.~.2 
KO = 8.78746E-002 
Kl = 1 .81 945E-O04 
K2 = ~.81300E-010 

Level Amount Ar- ea 

r:e t:::•n t.i on Ti m1:· 
l•Ji ndovi Size 

Hec,iqht 

--- cc ....:_ • ._ I -• 

1. oo;: 

--------- --- ---------------------------------------
1 .1 .26000E+OOO 94.18 
2 3. 140\X>E+OOO 10041 
3 6 . :600 0E+OOO 4~,736 
4 1 . 23900E+001 4785:, 
5 2. 4: . .1 OOC:+(l(l j 98344 
6 4. 68 lOOE +O ( i 1 1b7809 

Component# 6 PHOSPHATE 
F-:e fer-enc e F e~d , FL.UiJF: I DE 
Amo u n t = I< 0 + 1::: l t A r· P a + 1,: 2 t A t- e a * t :~ 
KO = 3.99318E-001 
1<1 = 3. 1 77 :, ,JE-004 
f:''7-' = -3.28707E-01C> 

Level Amour-st 

=•43 
957 

2477 
4298 
8:,2 1 
8473 

F,E•t e ntion Time 
l•Jin dm•J Size 

He .i.:::il,t 

:: . 85 
10.00'.1/. 

---------------------------------------------------
1 

4 
C ~· 
6 

l . l 4 ,)(l (, E-+O l_i(I 

2. [j:;;: ,)OOE +000 
~': . 63C>i.)OE +O(>(• 
1.. :L :,600E + 0 0.~. 
: : . li3 E)OOE+UUl 
4. :::· 1 :,0UF:·HY>l 

Component# 7 SULFATE 
F:efer-ence Peal:: FLUOF:IDE 

:.:/ 18 
t:1086 

J67~d. 
::::L17~F 
74:::Al 

l:,6618 

Amount= KO+ KllAr-ea + K2*Ar-ea*t2 
KO = 4.93833E-001 
K.1 = 1.23085E-004 
K2 = -4.10577E-011 

L evel Amount Ar-ea 

229 
626 

1:n1 
2630 
::,~i60 

11077 

F-:eten tion T .ime 
l•Jindovl Size 

Heiqht 

4.90 
10.00'.1/. 

----------- L------------------------------- •------
1 1.26000E+OOO 8321 !:'.46 _ 
2 3 . 14000E ·H)00 21548 1429 
3 6. 26C>OOE+(H)0 46141 2990 
4 1.2390C>E+C>01 97737 6333 
5 - 2.43100E+001 210064 13628 
6 4.68100E+001 440811 2 7239 

. ,: -! ·-., . . 

~ .... . i 

BEST AVAILABLE COPY . 

,'_ i :: ... ~:... ; ~ 
r----

' 
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n 
M 

M 

iC Control File: 

Step Time 

Init 
!nit 
I n i t 
Ini t 
Init 
Ir, it 
lnit 
lnit 
!nit 
In i . t 
Init 
I nit 
Init 
Ir, j t 
Ir, it: 
Ir, j t 
Ir-:it 

1 0.0 
l (). (; 

1 (). () ,, 
0. l k 

2 0.1 ,, 
0. J k 

-:,· '2. 6 ~' 
4 3.0 

\·IHC-SD- \✓M-0 P-0 2 5 
Addendum 14 _Rev 0 

C:\DX\METHOD\SYSTEM1.TE 

Desc r i ptior, 

CDM-1 AutoOffset Off 
CDM- 1 Recorder Mark OFF 
CDM-1 Temp. Comp. = 1.7 / 
CDM-1 Record& r Ranqe = 
CDM-1 Cell ON 
CHA Heater= 25 Deq. C 
\/alve A ON 
1/ci l ve B ON 
Inject Valve OFF 
AC l {~LI tosmp OrF 
?\CI F:LY 2 OFF 
P:C I TTL 1 OFF 
ACI TTL 2 OFF 
ACI AC 1 ON 
GF·M Ste.r· t 
GF'M Ho 1 d Gr ad i er, t C 1 c,c L: 
GF·M F:l~set ON 
CDM-1 Auto• ffsel ON 
Stat··t Sc:~mpl inq 
GF'M F:eset OFF 
CDM-1 Recorder Ranqe = 
Inject \/.;. lve [11·~ 
GF'M F,un Gt-adient Clocl:: 
lnjec:t Val,.·e ClFF 
ACI ?~uto smp ON 

GpmFile: C:\DX\METHOD\SYSTEMl.GPM 
Lo Pressure Limit= 200 
Hi Pressure Limit= 2000 
Eluant 1 DI WATER 
Eluant 2 SODIUM CARBONATE 
Eluant 3 SODIUM BICARBONATE 
Eluant 4 - Eluant 4 

Deq C 
.o .1 us 

10.0 us 

Time FlovJ 

o.o 2.0 84 19 

'l.3 

8 

'l.4 

0 

\)5 \'6 Comme nt 

0 0 

BEST AVAILABLE.COPY.; 
. !,;• . 

! . , 

. · .. ~ . ·' ' .. ·:-.::' • • -, • • i • 
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WH C-SD-WM-aP~6l5 
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1,,-.- ·. I ·(, I,, ·. :i ! '. ' I ,,:"-.···,: 

, , · ' I·! !': ! ! I ( !C• · : ,e·.: !: l ' 1 , ! I!- ! 
,: .'· . I , .. ,,, I I I i ~.. ' . t! : 

. . ..... ···-·· -·· -· .. .. . . . 

.'• ,:_ l q II': l : .1 L. l. l I ! !. '! ! 1 • • U : ! I ! :,:; · · · ' !::· '. : I : ·J. I 

: r:· ·, 1-:, ~ l " ~- ··. I I 

:· .. ,1 '• ·~{:'! I ·: I ! ' I • · i I •· ! :··. i ·1h! . 

. ' I ··, i I 'ir ··,,· ,. I 1 ·,1. r· I 

\ -·!, i 1f"-l . _ _. • · · I i ; ~ I'' (' - 1 '.'• ': ' ' 

·r ' I. • I , -. i , ~ ~ • • !' ~ { I I ~ 

! !,) I ~ ' . I 

. ·:. ! .. ( .. -~ 

. cJ .. 

r:: , .. • ... :, 

I_· !, ·,"i 

'· cf i! ·1 -. • i ~' . 

9 000 

N 

6 500 
!"') 

0--
4 000 

1 .500 

1. ... ··:· 11 r r ,·,: ! Tl 
,-.: .. ,. 

" I .· 

·! . J ·i F' ! !IL P H (', I !:~ / D~•'"Z,.,, 
(! 1: f .. , 1 ··· ,~,,./7,, 

··, I .,, I _., c, 

· :·:. '? '.:-1 •1 '.', I L .J 
.: . ·' ,::1 ' "· . ! . 

R!e: G: !DX1D.~ T.~ !9 ! !1 ! !1!!5 !. D!JZ S!!.mp!e: U1C-S ?JG! ! DC 

l - NITFlllF. 

' · I tnk1(1Yln 
5 I fllflh IF_ 

I 

I · rLU0RID!I · CHLORIOE 

I 

,.,.·.,.-, c 
_i. i .::! ~--=, 

6 · PHOSrHATE 

I 

··r·-.· :;- : , "; 

·! " :-·.r·· 

7 · ~LIi FATE 

I 

__ J 

-1 .00Q TTTTm7,7"TmT111·TTlTTTTTl TTf TTTTrrrr7 ·1-,i-1 ,T·,1,··,17- ,Tr 1 ,rrr7 
0.00 1.00 2.00 3 QI) 400 5 OQ &.00 

Minute; 

BEST AVAILABLE COPY 

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/ 
CHEMIST THAT COMP LETED THE ANALYSIS RUN ON PAGES 

TO 
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M 2,4 730 
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1. NITRITE 

I 

WHC -SD- WM-DP-025 
Addendum _- 14· Rev 0 

: : ·_7_ --~- -:: :•·. : 

.: ·l 

I • F~Uc)i'IDE A 

O'- l ------~Al~i~-~CH~L~O~r,m~EJl1~ ___ Jll~~----~s~-F:H:o,;J,F~H:AT~E---~~~-~s•:JLJ•A~r~!' -----$730 L -_ I ~ I 
' 
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. .. . .. . .. , • • • II I I jlll~II 

C OC 1.0(: 2 .C.:; ~ OC 4 OC: 
rtlinut?, 

BEST AVAILABLE COPY 
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8539 

S.039 
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Fife: c: ldxldofll l91010801.D21 St!mpfe: LHCS/1.1CT TDC 
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1 ·l .I 
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'.\ 
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Lab Segment Serial No.: 
R945 
Anaiysis: 
GAMMA ENERGY 

Instrument: 
W857237, W857265 
Technologist: 
L. TEMPLE 
Starting Time : 
00:30 
Ending Ti me: 
1 :20 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGE NT BLANK 
3 SAMPLE 3AP891-1 O 
4 FINAL LMCS CHECK STD 
5 
6 

7 
8 
9 

10 

WHC-SO-WM-OP-625 
Addendum 14 Re v O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

.t\J ,ALYflCAL BATCri 

Lab ID 
R939-5530 
R940-5630 
R945-5730 
R946-5530 

Customer ID : 
3AP891-10 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-548-121/D-0 

Date: 
1 -04-92 

Temperature: 
NA 
Chemist: 
S. CATLOW 

Description 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 48B49/.100 m L 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 
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6 :, .l , 8 (i 
, ,.. ,., 
o· ... , . .:" ... 

1 7.:,, 33 
11 :,:,, ,)::; 

: t. 4 . c·> 6 
39 1 .6;' 
~13,.9S;: 
:;:~5. ,:,G 

1 ::::s J. '7 ·1 
l L.21. 3(.i 

140.:·.;i 

1:j9,C1G 
109, ::'? 
2:S.lC> 

8 ,1 .. ·.:l ..-
~~ rn 
7~1JV 
~ - rn 
7~.JV 

~J,30 
383,14 
185,71 
183 , 71 
143,-"i'c.~ 
-ft~ nn ~vo ,vv 
683 , 7~ 
163,98 

8 J. I· {._l•,.I 

~J3,~l 
:_:49,79 
258,41 

1836,06 
1204,90 

-:-c.-r::- '" 
._t ,.J -..' • 0'../ 

CD 
m 
~ 
~ 
)> -• CD r m 
n 
0 
~ 

11.0 



.. 

ZR - 97 
LL Ii·-: 1 , 6 ·i E + 0 0 
LLll <l,OlE+ OO 

WHC-SO - \✓M-OP- 025 
Addendu~ IA Rev 0 

. _LU1:;1 :otE+Oo 
· LLD<L01Ei0 0 

2,02Et02 t-3,30Et00 :.:: , 02Et02 t - 3, ::;;,,EtOO 

f!, 939-~~o 

EB r,R ·' ")f..'if.lf.'4-Jf. ,1E 1J / DISIIHEGRf1T ION jll_~-/5- i'l-
MAXIM UM PERMISSABLE nCTIVITY -= 1,30E-09 UC/LI 

ST~NDARD DEVI~TION 

TOT;, L M Ef:'1 SU r: E [1 1-1 CT I 1) Il '( " 2 , 0 2 E ·t 0 :2 ( t <i , 5 0 E + 0 0 ) UC/ L I 
:;; TECH, SF'EC. ,_ ;j(;t..;::n:t ( t-? i;.t;,.: i 

ERROR UUOT~TIUM ~T 1,Y6 SIGMA 
l.LD CONFIDENCE LEVEL AT 83,0¼ 

F'Ef'li,S i-!Ol USED rn ;-iNnL '(SI S 

l'.ENTF:OID ENERGY I/ET 1':RE11 l:.RF:OR 
CW,W'IEL. l<EV COUNTS j; 

112.::, , 19 562.73 252 . 20,9 

1138,50 568,88 ·182, 1 7, 6 

l603,:.:i3 801, 36 19:.i, 12,8 

:?7 2'7' "65 1364,37 66, 28,2 

f-; ;'.; M M (; S / S E C 

1 , ·19E+O 1 
2,86E+01 
1 ,60Et 01 
8, 2-~ EtOO 

BEST AVAILABLE COPY 

111 

.-

~ I 
•. I 



' 

WHC_- SD-v/M-DP- 0-2 5 
Addendum 14 Rev O 

G ,'\ i1 M r": S F' E C T F: LI Ii ~ N ~ L Y S I S 
:,. 

Uil·I BE F: Rf.', SF" EC TF: hi'I-F 1J" . .i. t) 6 S 1)F HJ:-',F: E 

222 -S COUNTING ROOM 

H I'/ r, L '( S I S F' t , F: t , M c T :: Ii S 

MCA UNIT NUMBER: 1 / 
DETECTU:;: i·IUMBER: ~! I 

~DC UHIT NUMBER: 7,0 
GEOMETRY HUMBER: ~2 

SPEC TRUM SIZE: 1096 CHANNELS 
OFrnEfi l)F SMOOTHii!G FUNCTIOti: 
NUMBER OF BACKGROUND CH~NNELS: 

... . , 

PE~K CONFIDENCE FACTUR: 3~.0~ 
IDENTIFICnTION ENERGY WINDOW: t- 1 , 50 KEV 
ERROR OUOlA fI OH: 1 , 96 SIGMA UNCERTAlHTY 

Et! V I R O N M E N T ,1 L B ,) CK G R O U N D S U B T R ,'i C l E: [1 

LLD Ud . CU U, T I OH F' E lff fJ R i'l E I1 
l'lE;:SUF:Ef1 ENEF:G '( I1IFFEliEl-!CES LJSTEr1 
MU I T l F' L t:: T ,~ ilrl L '( S Y S F' E RFU r-:: i·l E fl 

SPECTRAL DAT~ READ DIRECTL Y FROM MLILTICH~NNEI. ~H~LYilR ~NO: 
AN~LYZED BY: 69~~9 

~AMPL E DESCRIF"TION: R910-~630 
GEOME TRY DESCRIPTION: )2ML LIQ 
SAMPLE SIZE: 2,2000E-O~ Ll 
S Ttd I [1 (., F: i) SI 7. E : 1 , 0 0 0 0 F + 0 0 E ,:, 
ANALYSIS LIBRARY FILE: ~NLOOO 

C O /'! '.' E r: S :i: 0 /-! F ,· ; C T (I J; ; 

C CJ L L E C l S H, F: lT [I I Ji~ •l - J 1-1 I·! - 'l 2 ,-, T O 3 : 1 :; f ·3 c, 

COLLECT LIVE TIME! 
Ii E [.) L TI i-11:-: : 
l IE H fl T I M E : 

3000 , SECOl·!IIS 
3000. :3ECOt/LIS 
00,00 :% 

,. .... ,.. ,,., .- ' ........ 
.1 I \_l 1 ... , 1 • .} 1_1 t. T',)' .. ' 

[I E C ;; Y E [I T 0 o. Ii,H=-, (1,00i.iC, H(JUF:=: f:EFDF:E THE S/i':f,:"J or COI..L.ECT 

UJ E F: G '( C :'., L I BR,\ TI Or/ FER FORM U 1 1 7 ·- M ,~, F: - 8 9 
EFFICIEtJC'( CALIBR(:TION F'E::RFOF:ViEII l i --·ri,)'(-9 1 

BEST AVAILABLE COPY 

1.12 



2 :: 2 - S CO IJ i IT HI G r: 0 0 M 

\·/HC -SO~ \✓ M:..op_: Q2:S 
Adde ~dum 14 Rev 0 

)ff__ f-LS-9V 

/2. C) t./ D - ':::> -z,. 3o 
F' E ;, t< ,'1 1•/ 1··, L ·,· ~- I S 

Fl< CFi'ITR01Lt ENt:F:G '{ FWHM 
L'.H,iNNE L J<: [I) 1,E l) 

1 1323.20 661 ,21 1 ,83 

lil .S6 l ,85 

.:. 292 1 .66 1'160,37 1 ,9 S 

2B 1<\6<),85 

fRROR au • T~TION AT 1,96 S IGMA 
F'El'li< CD/IFI[1!-:N1~E I_EVE L hT 83,o;; 

E<hCl<G il (I 

COUifl S 

.J....: I 

8, 

B - EN VI F: 0 NM ENT AL BA C l<G ROUND F' u,1,: 

· NI", T (t I;: l~ 1-'1 

COUNTS 

95. 
Jo; 
1 ·l 7, 

1 :.:i6, 

1,..;cKGF,OUNI1 SUE<TR1• CTIOH f'(R FCIRME[l ui;ING FILE Bl,0012 

BACKGROUND DESCRIF'TION: BKG 
BACKGROU HD COLLElT ST~Rr ~D OH 30-~ UG -88 ~T 16:~6:oo 
BACKGROUND LI VE TIME : 60000, SECON DS 

0 ·'l - .J i:1 i·l -· ._, .' 01i : ,:) ·, ' ·l : : 

ERl,rH, NUCLI\IES 

; . 

..,-

.:.. / .~ r:s l -· -..:, .1 

.I.;·; . 9 
1 7, ·l I':- ·1 (, 
.) .. s 

BEST AVAILABLE COPY 

1.13 



') 

M 

WH C-SD- WM -DP-025 
Addendum 14· R~v 0 

BEST A✓AJL B -.E COPY 

2:22·:3 COU/Hil!Li r.;;ooM (,<) -J(,i·!- '}:.: c, •i ! C, ·· .. , ; ·'i ~; 

SAM PLE: R940 -5630 
DATH COLLECTED UH 4-J~N-92 AT 03 :13:36 

0 , D;1'{S , 0 , 0000 HOUl(S bEFO!<E TH~': sr.·i1n llF COLLECT 

R ~ D I O N U C L I D E (; I~ i'.1 L Y S I S R E F' (1 F. T 

NUCL I [IE f'I c T r 1n n· co ; 1 c c: M T R /.) r r u N n1 'J c i / L I 
DE Ci°, Y 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD~6.05E-03 
AC-22 8 A LLD~4,61E-03 
AC-2288 LLD < l ,00[-02 
AG-108M LLD ( l,6 9E-03 
,,G-11 OM 
?.M ·-2"1 l 
,;11--2 4 3 
,,M-·24 3A 
/'.iM-2"13ll 
,1F: -· -~ 1 
r1U-198 
I</'1·-133 
fiA-13"' 
Bh-1·10 
f:i(, ·- 1 ·11 
BE-? 
E:I-207 

LLD <3, 62 E- 03 
LLD < l ,l?E-02 
LLD <3,30E -03 
LLD<3,30£-03 
LLD <3, 2o'.lf:: -Ol 
LLD <3,03E-03 
LLD <1,33E-03 
L L(I < 2 , 2 2 f> 0 3 
LLD <S.S BE-03 
LLD <6,09E-03 
LLD -:: 5, 3:-iE-03 
LLD<1, ·12E-02 
LLD < l, S lE-03 

Ill - 2 1 2 L Ut < 1 , 3 J [-: - 0 2 
BI-214 LLD <~.17£-03 
BI-214A LLD<1,1 7E-03 
BI-21"18 LLD< l, 26E-0 2 
BI-214 C LLD < l,29 E-0 2 
CD-10 9 
CE-139 

LLD <·l , 1'.:,E-02 
L u1 .:: 1 , 3 ~s ::: - o 3 

CE- 141 LLD <2,27E-03 
CEPR144 LLD < l,79E-02 
C0-36 LLD <l,81[-03 

LLD <1,1 5E-03 
LL11<1,95E-03 
LLit <2 , 1 i\ E-03 
LLD < 1,21E-·02 
LLD <2,00E-03 
L L. D < 1 , 9 :~ I:: - 0 3 

LLD<l, o:·iE-OJ 
L L D < ·l , (, l E - 0 :~ 
LLU --:: 1 .oot:::-c.2 
LLD <1,69E-·)3 
L Lit < 3 , c, 2 £ - 0 3 
L.L11 <1 ,1n:-02 
L L D < 3 • 3 0 E - 0 :~ 

L. L[1 -'. 3 , 3 0 E - 0 f. 

LLl:1 <3 , 2M::-Ol 
L.U1-.::::;, 03E-O:'
LLD < J , :,: J E-03 
L LIi -'. 2 , 2 '..' E-: -· 0 3 
LLit<3,86E-03 
LU1<6, 09E-Ci3 
I. LIi : 5 , 3 ] C: - 0 3 
L. L D < 1 , ·1 2 E - 0 :~ 
L l. D < 1 , 8 1 E - (i :, 

LL.J:t < l. 3 '..il">02 
L L[I ::,1 , 1 7 E - 0 :1, 
L L It < ·1 , j i' E - ,:_; ~: 
LLD < 1, 2.:,1::: -c,2 
LLD < 1, 29E- ·J 2 
LLfl-: ,l, 1 SE -02 
LLl:t-::1 , 3:IE -03 
L.Lit <2,27E-(.,3 
L Ul · '. 1 , 7 9 E - 0 2 
L Lit -:: 1 , 8 l ;:-: - ,; 3 
L L[1 · : 1 , 1 3 E - 0 :-j 
LL It < 1 , 9 5 E - 0 ::: 
L L l:I < 2 , 1 ,1 E - 0 3 
LLD < l ,:?lE- 0

: ,: 

L.LD :: : , OOE- 0.)::i 
LI.U -:: 1 ,9 HE-03 

C0-57 
C0-58 
CCJ-t,O 
Cr: - ::, 1 
CS -134 
CS-136 
CS-137 
CS-138 
EU ·-1 '.j2 
El l-1 :,4 

EU-1 55 
FE-5 9 
HF-1 8 1 
HG-203 
I-131 
I-·132 
I-133 
I-13"1 
I-135 
,,:-,10 

5,83E-03 +-2,62E- 03 
L L[I :: C• , 2 7 E - 0 3 

5,83E-03 t ··2 , 6~E -OJ 
LLD <6, : '/E -•~I C, 

l<R-SS 
1rn--B5M 
l<:R-87 
t•: R-- 89 

L. u, -: 1 , 3 :! f::-· 0 2 
LL D<7 , 77E - 03 
LL Ii < 5 • 0 1E - 0 3J 
L L(I < 3 , 6 / E-: - 0 3 
LL.D<l,69E-OJ 
L. L ti< 1 , ·1 j E - 0 3 
LL [I < 1 , -<l M-: - 0 3 
LLit<2,20E-03 
LL.D<l, 6'1E-03 
L L 11 < 2 , 7 -H-: - 0 3 
LL.D <7, 89E-·03 
L LI1 < 1 , 9 2 E - 0 2 
L L D < 5 , "1 3 [-: - 0 1 
LLD < 1. •HE-03 
L L [I < 3 , 7 ~i E - 0 3 
LLit <6 , <'\!H-:-02 

1..u, -:: 1, 3 '.'E --02 
LLD <? , 77E -·)3 
L U1 .:: 5 , 0 l E - 0 ::5 
L LI) < 3 • 6 ;, f:: - 0 3 
L Ut -.:: 1 , c, 9 E - 0 '.~ 
L L D < 1 , -~ 1 E - 0 J 
LLD<l, l\.t,E-03 
L L[I < 2 , 2 0 E - 0 :~ 
L L D < 1 , 6 ·l E - 0 :-~ 
L L D < 2 , 7 •l E: - 0 3 
L L[I .: 7 , 8 9 E - 0 3 
LU1<1, 92E-02 
LLD <5 , l\:l t:: -01 
L L[1 -.:: 1 , •1 ·l E - 0 :~ 

LLD <3,7Jl:.-03 
L L fl < 6 , ·1 : ! E - 0 2 

EilE:w ·t COi-\F't,F. L,01·1 
·'. 1-( E '.>) 

E :ff EC T 

:;11,,:,7 

91 L 1(, 

3.58 , 1!0 

l 33. 'i ·l 
, ~ -.. -, , 

O .._I / .. / C• 

'.j 9 , :; ~1 

74tU _.' 
<) .5 . 1 (, 

12 93 , 64 
·l 11 • 8 (j 
3:::;~ .. o:, 
165,8'.j 
,- - .... ,., - , 
~I..) / t ..:_ _I 

19 0, 23 

IC'" ,,.. -.. ,.. 
JC,'"! + ... , .. , 

72.7>27 

i..,09, 3: 
1120 , 28 
176 ·l , 51 

"""'"' "\ -.. i::,C' t •._I .:) 

HS, ·H 
- 1 3 3 . •~·_; .l 

8 •\6, 7 6 
.. ,....,.... ,.. . 
J..:.. --~ "1,.,1 C, 

81 (, • 7' J 
1332 . 5 (, 

3,:,:-, .. o:.> 
7 7 5.S ,1 
818, :il 
C, C, 1 I \") :::; - • 'J '" ,-1 ~t 

1 -135 • t) 6 
1 ~ ()~;. ;_;i 

1 :71 . ··1::; 
.i. 05, 31 

10 99,2 ~.i 
,162, 20 
27 9 . 20 
36 ·1, '18 
667,69 
52',', 69 
8"17 -· (,3 

1260,-11 
1 ·160, ?'.:i 

313 ,95' 
151, 1 ;' -
•l(',:; ¥ JS 
'.:''.:'0 , 90 ---

1.14 

_-



°' 
~ 

M 

t:'\ 

i"") 

~ 

BEST AV}.\JLABLE-COPY 
WHC--:SG- \m- DP- 025 
Adde ndum 14 Re v O 

L. ,:, - 1 ,J 2 
lit! -3.<\ 
M/1-- 56 

N.:1-22 
N,;-2 I) 
NB-94 
Nf: -95 
HB- 9/ 
Hf·· -23 7 

/'1F'-·23 8 

L L It -1 , 0 7 E - ,:, 3 
LL D<2. Olif:: - 0 3 
L U 1 < 2 , 0 ·•l E - 0 3 

LLD <2,76E-03 
LLD < l,91E-03 
LLD < l,87E-03 
~LD <: 1,80£- (,3 
L L U ::,1 , 0 8 [·: - 0 3 
LLD < l ,2 2E-02 
LLD <8,05E- 0 3 

NP-2J9 LLD<8,2lE-03 
PA-233 LLD <3,40E-03 
PA-234M LLD <4,06 E-Ol 
PB-210 LLD <2,98E-01 
P~-212 LLD <2. ~0E-03 
PB-212~ LLD<2,39E-03 
PB-212B LLD ( l) , 11(-02 
PB-214 LLD<3,37E-03 
PB-214A LLD <3 ,37E-03 
PB-2108 LLD<6,'18~-03 
PO- 1 0 
PO- 14 
PO- 16 
PU-239 
PU-241 
RH-221) 

LLD<l ,45E t02 
LL D< l, 85Et01 
LLD <9,0JEt0 1 
LLD < l,56Et01 
LLD ( 5,26Et02 
LLD <2,83[-02 

.· . RA-226 LLD<2,75E-02 
RB-88 LLD <l,40E-02 
RB-89 LLD <9,79~-03 
RN-220 LLD < l,47Et00 
RU-103 LLD<l,61E-03 
RURHlO~ LLD <3,78E-02 
SB- 124 LLD ( l,9 2E-Oj 
SB- 125 
SC-'lt. 
SE-75 

LLD < l,64E-02 
LLD <l , 90E-03 
LLD ( 2,01E -03 

SN- 113 LLD ( 2,01E-03 
SR-85 LLD <2.38E-03 
SR-9 1 LLD < 3,22E-03 
SR-92 LLD <3,20E-03 
TA- 182 LL0 ( 5, 11 E-03 
TC-99M LLD<l,14E-03 
TE-123M LLD < l,22E-03 
TE- 123M LLD <: 3,71[-0l 
TE-132 LLD<l,2~E-03 
TH-228 LLD < l,38E-Ol 
TH-2.5<1 LLD :: 2,2'/1,-G2 
Tfl- 234A LL D< 2, 29E-02 
TH-234B LLD <S,89E-02 
TL-208 
U-235 
U-235A 
LJ-2336 
LJ-237 
W-187 

L Ui < 2 , 2 0 E - 0 3 
LLD < l,93E-03 
LLli<l,93E-03 
'- L D < 1 , 0 ~:i f::: - 0 2 
LLil ·::5, 1 OE-· 03 
LL.D <6,41E-03 

XE·-131M LLti <3,6 d E-:-02 
XE-133 LLD<4,29E-03 
XE-133M LLD < l,13E-02 
XE-13:i 
XE-138 
Y-88 
Y-9 1 
Y-91M 
ZN-65 
z1;:·-9J 

LL (I < 1 , 2 1£:-03 
L L. Ii < 9 , 5 ,1 E - 0 3 

LL.D<l. 33E-03 
· LL D<S,9::iE-01 

L L. D < 2 , ·1 3 E - 0 3 
LL.D <6,72E-03 
1.l.'D <2 , 91£·:-03 

L u 1 : •l . <• :;- E - -:, c'. 
'-l. l:i :2, O:iF-: - i:>3 
LLI1 :2 , 0 ·1£-,)3 
L L[1 · : 2 , 7 6 E - ,:, 3 
L l[I :: 1 , 9 l E - 0 3 
LLD < l ,8 7 £-,:,~ 
L. L[1 < 1 , 8 0 E - 0 3 
LLP < ·1 , O,lE-03 
L L[I · : 1 , 2 7 E - 0 ;; 
L L[I .: 8 • (1 :ii' - ,:) :-, 
I.U1 -:8,2LE-03 
L L fl < 3 , ·l O E - ,:, 3 
LLfl <·1 . 06E-01 
LLD <2 , 9BE-Ol 
L.L fl<2 , ·lOE-o:, 
LLD <2, 35'£-,:,:, 
LLD <<l , 1 ,1E::-02 
L L[I <:?. , 3 7 E - 0 3 

LL 11 <3, :~ 71.:-03 
Ll .!1 < 6 , <):Jf::-03 
LLD<l, ,15E+0 2 
LLI1 -:: 1 .85Et01 
LL U<9 ,G ~:SEtOl 
LLil<l,36Et01 
LU1 <:~i, 26Et02 
LUI ::2 , 831':-02 
LLfi ,:'.:: , 7::_jE-02 
L LI1 < 1 , ,1 0 E - 0 2 
I . Ll) < 9 , 7 '} E - 0 3 
L L {I < 1 • ,J 7 E + ,:, 0 

LLI1 ,:1, 61E-(',3 
L U1 < 3 , 7 fl E - 0 2 
L. L[1 .: 1 , 9 2 E - (', :~ 
L Lfi .:: 1 , c, -l E - 0 2 
LLD < l ,91)r.:-z·,3 
LLD -: 2 , 0 1 E - ,:) ~' 
LL.11 ·.:2, OJ E-,:,3 
L L ii < 2 , 3 i:l E - 0 3 
L Lfl .: 3 , 2 2 E - ,:, 3 
LLfl <' 3, 20E -,:,3 
1.L1:i -::s , 11E-G3 
L L fl < 1 • 1 ·l E - 0 3 
L. L {I < 1 , 2 ;; E - G ·.:: 
L. Lil < 3 , ;' l t::: - C, 1 
L L[1 : 1 , 2 ·l E - ,:, 3 

LLD :1, 38E-(il 
L.L\1 :: 2 I 2n-:-02 
L LI1 : 2 . :: 9 E - ,:, 2 
L Lfl < B , SS'E-G:C: 
Llfl •:: 2, 20C::-03 
L.Lfi < l, 9Jl.:-(i ci 
LLfi(j, 93E:-O!. 
L L fl < 1 , 0 :; E - 0 2 
L LI1 : 3 , 1 0 E - 0 ::; 
L L {I< l , ·l 1 E - 0 3 
L U1 :: S • 6 U I:: - 0 2 
LLfi <·l, 2' 9E - 03 
LL D<l ,1 3E-02 
LLll < l , 21E-03 
LLD <<t, ~-lE-03 
L L D < 1 , 3 3 E - 0 :~ 
L L li < 8 , 9 ~:i E - 0 1 
L L D < 2 , ,J 3 E - 0 :-1 
LLil<:6 ,7 ::!E-03 
LLfl ::2. 9 .I. E-03 

Re; 4o - s?; 3u 
J(/_ ~,1.J•o/✓ 

6 4 1 ~ ti ~; 
8 .s ·1 , 3 .:, 
8 ··16. 7u 

l :7•1. :;:j 
1368,60 

70 2, 63 
_ , c -~ 
I CJ , IC 

6 ~7 ·7 ~: 
s..: .. ~\..., 

5' S ·l , ·l ~, 
:277 6 G 

311.96 
1 0 ,:, l , .:, 3 

·16 , 'J (i 
.... . .., r• " "" 
..:. .:., 7 .... , ,,.., 

:39"(',,J 
300 , 1 G 
331,92 
3:5 :1 1, 92 
2 '} ~;~1 
80:1 4 I· c,,:, 
799, ?·'.J 
8G<J . 'jl (, 

1 :c;· , 3 ,:, 
148,:0 7 
:2'10 : 9 SJ 
18.:,,lG 

1 E<3C, t OG 
1G.:il , 8c! 

J .. 17'. 7 3 
,1 S-' ?., Gd 

6:...' 1 , 80 
c.,:,:. 7 ·'") 
l?c, ,33 

1 1:20. ·1 ~-; 
2 t , ,; r 66 
391.67 
Sl::i, ·79 
J53 . 6\.I 

1383. 5'A1 
11'21,3G 

1 4 Gt:; .l 
1 :; 7~ I O •~i 
109,2 7 
2:s.16 

~ 1.37 
S'2, J G 
92,~G 
C· .,:, ' .:, '...I 

::i U3. H 
185, 7 1 
10:;1_-_,1 
l.<\3 , 76 
:: os I· or.:, 
6 65, 7 ·) 
1 6 3,93 

81,GG 
233.: 1 
21\ 9 ,77 
2'.:i8, 41 

1836,•J6 
120'1,90 

r-c:c- . ~ 

.. ..' ._, J'" 0\..1 

1115,5'.J 
7 'j C.,, 73 

11 --- ~ 



TOTAL '.:i • ~ .3 t: - 0 3 + - 2 • 6 :• E - 0 J ~.BJE-03 +-2 ,62E -03 

EPt:R ,.. tritt HEV/DISINTEGRnTION · --/2, 91.0-';:)030 

r,~;xIMUM F"ERMISS,iBLE hCTI 1)IT'( := 1, 1 (,l:.- () [: UC / LI 
T OT :i I ME :1 SU F: E ll :'ii; T I \,JI r'i' '_i • 8 J E - 1) 3 ( + - ;• , 6 'E - 0 3 ) UC/ l I 

-CH, SF"EC, ;~;,;qf;~ (t-UU ) WH C- S0- WM -DP-025 

n: F: 0 F: Q u LlT (1 T I I) N ,H 1 • 9 6 s I 13 ri (, 
L L. Ii CO rJ F I Ii E N CE L E V EL (.) T 8 3 , 0;. 

Addendum 14 Rev 0 

AL L fl E TE C TE 11 F' U, ;,: S t,J E F: E US Ui I 11 THE AN h l ',' S I :; 

~ ?~!J·o/Y 

BEST AVAILABLE COPY 

.. n 

. -

1.16 



,, 
,; 

G ~; i·i 11 i'; S F' E C T F; LI M 

.... , .. , .. ,. 
r,-. ,-;;. )(. ;-;,. 

WHC-SD- WM-DP-025 
\ .. hl'/ BE~:F:r1 SF'ECTF::-d/-1~ l,".'' i),::, SfJF'fkl1,'1REAddendum 14 Rev n 

222 -S COUNTING ROOM 

,; N t1 L '( S I ;:, 
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MU L T I F' L :::: T :; M ri L 'i' S J S F' E F: F fJ R i'i ED 
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MF'L~ DESCRIF'TION! R94~-~730 
--• METRY DESCRIF'TION: 22ML LI Q 
S~MPLE SIZE: 1,0000E~03 LI 

~ STANDARD SIZE ; 1.0000EtOO EA 
• ~N~LYSIS LIBRARY FILE: ANLOOO 

COL.LECT LIVE TIME: 
n-,. 1~:U1 L TIML: 

DEHII TI ME! 

!- 0 0 0 , SE. CO i-!11 S 
3002, SECONDS 
0, 07 ·'• 
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L L D < -·1 • 9 ~· E + 0 :1 

LLD<::.:i,c,8Et01 
LL [i < 3 , 9 :J E + 0 3 
LLD<1 ,•:)8E t-'.'il 
LLD ·:3,c-9E tG1 
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79:5 ~ s .. 1 
313 :- J :i. 

[. ·=· j ' 
1 --~ 3 ~) 1- [} c·:, 

1 t; (', 0 . ,~', :1 

1 : 7 -·1 I · -•+ ~; 

l O 5 .. ::, .l 
1 ·:.• '7 'ii:~-; 

.-1s: .. ::o 
,,..._,...,_ -, .... 
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LLD<3 , 87E+•:,1 
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Lu, 7 , 7 / r: + o 1 
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LLD<: . :.:,E+0:)1 
LLD·:2, 25E+0 1 
LL(l<3 , '.JM·:+02 
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LLD :3, 1 ·:,E+0 1 
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LLD<7 • .:,3Et05 
LLD<'i, 16Et-'.H 
LLD<3, 2~;[+05 
L L D :: 1 , 2 8 E + 0 3 
LLD->1, 25E+06 
LLD <2 .. 3:iEt02 
LLD :2 , ·12E+02 
LLD ·:S, 33E+C·1 
L L [! < 3 :- 8 ~ 1.-: + 0 1 
LLD<1,2'.:iEt0 ,·1 

LLD<l ,c,OE+01 
LU1 -:2 , 63 1:: + 02 
LLii < 1, 1::?Et·'.:'1 
LLD<1,27Et02 
LLD < 1 ,-1~~::+,::, 1 
LLD<1,87Et01 
LLD<2,1::.E+01 
L L D < :i. ,. 7 1 ~: t O 1 
L Lii : 2 , ·13 E+0 1 
i.. LI1 < ::;- , S ,:) E + 0 0 
L L Li < 3 , 8 c: i:-: + (, 1 
LLD< • 90E+C•O 
LLD< ,03Et01 
L L [I < ;. 9 •:} [ + 0 3 
LL.I, 1 , 1 1 E + 0 1 

LLD <1,01E+ 03 
TH-234 LLD < 1,7~Et02 
TH-234A LLD<1,75E+02 

TH-234B LLD<6 ,6 1Et02 
TL ·-208 
U-235 
LJ-·235A 
U-2358 
U-237 
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XE-131M 
XE -133 
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-135 

XE-138 

Y-88 
Y-91 
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Z N-65 
-:,, ,.., ,-., , .. 
Lr-.·- 7 , • ..' 

I_ L [I < 1 • ..."1 / ; C: + 0 1 
L L D < 1 , 7 ·t E t O 1 
L L D < 1 , 7 ·~ E + 0 1 
L U i : 7 , 7 >2 E·: t O 1 
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L L D < 3 , 2 •t E t •'.:il 
LL[l<'1, 81F:: t,::,2 
LLD·:3, 52Et 01 
LLD<9,78Et01 
L L [I < 1 , 1 ~; ::-: + 0 1 
LL D :: 8 , 7 8 E + 0 1 

LLD<7,93Et00 
L LII ::3, 72C:t03 
LLD<1 ,8--1Et01 
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'dEF~ LI,..._, .. . . , ~ ;:- ,:. [I I/·! ~ H -i c:. :'.1 /~ ti L '( ::; I ::; 

__ j"_ 7 

f?i qi:;5-573v 

UC/L I.Jf/_ t,JJ•9
1,.., 

BEST AVAILABLE COPY 
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* :-;< * .t 

* 

/,, ,\✓ H~-S,0-J✓M;;:-Df - Q?\ 
'Adcle-nd\j'm ·14 ·· Ret 0 

l S F E C T k · U /1 , ; i·/ ,-: L Y S I S 
:i. 

CtdlBE r:F: :1 SF'ECTF:Ml-I 1 .• 1:.! , 06 SfJFll,J:'1F:E 

2~2-S COUNTING ROOM 

r1 :-1 (.) 1.. Y S I S 

MU1 UNIT NUMBER! 
II E TE C T (J F: t·I U 11B E F: : •') 

'-

/ 
I 

tir1C ll1'!IT iWMBEF:: ;., , C> 

GEOHEl'RY NUMBER : 42 
SPECTRUM SIZE! 4096 CH~NNELS 
D Fm El-'. (J F SM O O 1H I i·I G FU I IC TI ON : 
i'I LIM BE R OF P 1'\ C Ii: G RO LI/~ D C 11 r: 1·~ N E L S ; 
F' E :'1 i< C O 11 F I [IF:: 1-1 CE Ft, C TU r, ! B ~-; •. 0 ;; 

... 
J 

I It E NT I F I C (1 T I ON E NE F: G Y \..I I ND O l,J : + - 1 , :; 0 I< l ') 
E F: F: 0 ~; Q LIO H1 l I lJ M : l , •;> 6 S I GM :'.'1 t .111 C: E F: T t, J i·I TY 

ENVIRONMENTAL B~CKGROUND SUB TRAC TED 
L L D C /'\ LC U U-, r I ll l-1 F' E HF rn:; i·1 ED 

C- 11 U: S LI r, E 11 E NE F: G Y DI FF ERE /ff E S l. I r:.-1 E Ii 
MULTIPLET AHnLYSIS PERFORMED 

.. 

., I 

SF E C T R i:1 L DA T t: F: E A f1 D I F: E C T L Y Fr: 0 1-1 MU I . I I C: H 1: I! ~!EL. ,'.;/-/(1 L Y /ER i'.: W> ; 

SAMPLE DESCRIPTIO N: R946-~330 
GEOMETRY DESCRIPTION: 22ML. LIQ 
SAMPLE SIZE! 1,0000E-03 LI 
STANDARD SIZE: l,0000Et00 E~ 
AN~LYS!S LIBRnRY FILE; ~NLOOO 

CON!..'ERS :((li-/ r· ,·-:t.T!lF:; .l , ·'.•('••)'::F -(>1 

COLLECT SH1RTU1 011 •1-.J:'.'lil-';'2 :',l 13 /:0 t ;~;;: 

COLLECT LIVE TIME: 
r;: E (1 I. T I IH: ~ 

JIEAD TIME! 

3000, SECDI/IIS 
3 0 0 .5 , ::, ECO~/ V '.3 
"(),.10 ~.:, 

flEC(:YE D TO 0, I1t1YS, 0,00 00 HOUF:[, f:l'f·DF:E THE s ·u:F:T (II - C!Jl l F!.'T 

ENE F:G '( C ;-'IL I BF:r1 TI (Ji'/ FE F: F OF: 111 : [1 l 7 -i·1 :-',F: ·<Vi' 
E FF I C I ENCY Ci': L I J::R (1 TI O ~~ F' ER F OF: ME II .1 ,'., - i1 i": Y - ':r l 

BEST AVAILABLE COPY 
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~ 
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BEST AVAJLA8LE CGr:\ · 
~/HC-SD- WM- DP-025 
Addendum 14 Rev O 

:22-S COUNTING ROOM .:,,1-....11·:l,! ·- ?' : 1 l: :; .;,5 

SAMPLE! R9~6 -- 3~30 
DAT ~ COLLECTED ON ~-J~N-92 Al 1J:3i: 52 
OEC:1YE(t TO o. [ l (1 '(S 1 0.0000 HOims E,:::FO l;: E THL sr .·,;;;r t)F CC1i_L..ci "T , 

R A D I O N U C L I D E A N ~ L Y S I S R E f· 0 F: T 

NUCL I [tE f'I CT 1 1) ! T 'i' CO /-l C Etl TR h TIO ,·I [; I u C .i. / L I 
It EC 1'.1't' 

ME t ,S URt':D ERROF: CORF: I' C TE rt E::i ;;ROF: 

HC-228 LL D<·1, ·16Et00 L. L D < ·1 , ·1 0 Et O 0 
HC-228A LLD<~.06Et00 L Lft ·- : ·1 , ,lf, EH,(, 

AC-2288 LLD<3,53~+oo L L.lt < 3 .3 ~iE+c,,:, 
.;G- l OSM LLD<1 ,0 3Et00 L L It < 1 , 0 :1. E t (', <, 
.;G- 1 10M L L D< -1,53Et00 L L It < ,; , 3 : '. E t (i C, 

hM - 2·11 LLD <: 3 , 281::1-00 LL 0< 3,'.28E+OO 
;;M - 2·13 L LD < l, 37E+00 LLD < l , 3/EtC,O 

HM - 243A LLD < l,37Et00 L.LD < l ,37Et00 
AM-243~ LLD < l ,4J[-t02 I.. LD < l ) -nt':+o : 
o'.t F: - ·l 1 L L.It< 8 , ·1 2 E - 0 1 LL D< S , ·l 2 E - 0 1 
,;U - 198 L L D< S,7iE-Oi L. L.It :: 8 , 7 :i E - 0 :i 
E<(.,- 1 33 L Lli -:1 , 2 l r:+oo LL \:t:: 1 ,2ll~+oo 
B,.'.i -1 39 L L D < 2 , 7 f; E t O 0 L L D<.'.:: , 7GE;t •)O 
E<A-· 1 ·10 L L.It < 3 , :i 9 E t O 0 LL D<3 . 3'i'E;t0(, 
B?t ·-H 1 L L D < 2 , 4 9 ~-: t O 0 L Ll:t .: 2 , ·1 ? E + G 0 
I,E -· 7 L L D<8,63E + 0 0 L. L I 1 < 8 I 6 ;, E + (, (i 

f:I-207 L LD < 9, 2 •l E-O l L L I t · :: 9 , 2 1.: E - ,~, i 

BI·-2 12 LL[t < S, 12[:+oo LL 11<8, 1 :.'E i OG 
BI-2H LL D<6 . 0-1E+oo L L.It < .:, , ,:, 1 E + 0 0 

BI - 2 1 4A LLD < 6 , 0~Et•O L L D< 6 , ,:, •lE+OO 
B I -2 1'1 B LL D< 9,18EtOO L Lft<9, 1 :CJE-tGG 
B I -·2 H C L.LD ·:: ,: , ·1 7E+ 00 L L. r1 < ,:; , ·1 7 E t ,:, (, 

C It - 1 09 L U t·-::1, 7::'.,Et0 1 LL D<l, 7 '.",Et<)j 
CE- 1 39 LL D< 6 , 30F-O l L. L D< 6. 30E-C, 1 

CE - 1 ·11 L Ut < 9 , 7 6 E - 0 1 LL. D< 9, 7c,E-,)i 

CE f · F: 1 ·1 ·1 L L.It<7 , 66Et00 L LD<? , c-6Et00 
C0·- 56 L L [t < 9 , 6 0 [ - 0 1 LL D< 9 , 6 1 ,F-:- o 1 

C0-57 L L D < 5 , 0 5 E -· 0 1 L.L D<3,03E-Ol 

C0-58 LL D<9 , 5JE-OJ L L.I, -:: 9. :; :,E-0:i. 

C0 - 60 5. 98Et0 1 +-3 , O·lE+c,o 3 , '?P.E+Oi + ··· 3, 0 ·; E ·l- (, 11 

CR-51 L L.D < 6 , 89Et00 L LD : ,: .. 8 9 E + ·) G 

Cf, -1 34 5,9 1Et0 1 t-3 , 19Et0 0 5 , 9 j Et O .i -r-3. 191:. ·l'OG 

CS-136 LLD < 1 , 08Et00 LLit < l, Cd~E • -•~1(:, 

CS- 1 3i' 7~- 3 , 21Etc, 0 7.8,Et-'.)1 +-3.'.:::iEi•:,G 
CS - 138 LLD < 7,61E-O l L.LD <7, 6LE-01 
EU- 1 52 
E LJ - 1 54 
EU-1~5 
FE-· 59 
HF-181 
HG ·-203 
I-131 
I-132 
I-13J 
I - 134 
I- 1 35 
1-: - 10 
I\F:-85 
l<R-85M 

LLD < 3,29Et00 
LLD< l, 39Et00 
LLD < 2,~5€-t00 
LLD < 2 , 38Et00 
LL D<l , 11E+OO 
LLD<7,4JE-01 
LL.D < 9 . ~1E-Ol 
L. LD < l.~OEtOO 
LLD < 9,80E-01 
LLD < l . ~BEtOO 
L LD<2,40Et00 
LLft < l, 09Et01 
LLD<2,16Et02 
L LD<:6,lOE-01 

L Lit < 3 , 2 S' E + .:, 0 
L Lit < 1 , 8 9 E + ,'.) 0 

LLJ:t- :: 2 , '13~:+0G 
L.Lit ::::: , 38£+(;,:, 
L. Lit < 1 , :i :i E + 0 () 
LLD<7. <1::,r:-1.11 
L Lit < 9 , ·1 1 E - 0 1 
L L It < 1 , ,; 0 E + 0 0 

LL D < 9 , 8 •i t - 0 1 
L LD<l , •18Et0(> 
L L [I -.:: 2 , •l O E t O (i 

L LD< l ,O'JEtOl 
L LD<2 , 1 ,~ Et02 
L L £t < c:, , 1 0 E - 0 :i 

-- ,. ... 1 ·• ~ ,"' • .,.. 

E, li:l -: 1·; ·,· CO,·if' ;',f. ( ::i l)ii 

( IC: l . '.' , 
1:: \ ;:·EC i 

'i 1 .l • ,::, ;· 

11 L H, 
::. ::: s . .. , 
·133. ? ·l 
. c.- -~ . , 

~ • ,_I ;' t / .-J 

~iS-1
, J•l 

~:- · } t 6 ·:; 

7 4 . c, ;· 
<\ 3, 1 0 

1 2 ~1' 3 . i:- ,) 
-~ .l .1. (, B•::, 
3'.36 :- ,:i::: 
1 ~-~5 . B~~j 
,-~-, ~,-, ... , .:, ... .. ...: / 

190 . 2 3 
.. ~ ?7 ,. ~ ? 
:. ..::. ;: ' 7 (, 
-:- ' 1 .' ! - .. 
I - •' ....., , , 

C '·' ,- • ,J • . : 

6•J9. :; : 
1L20.2 t'-
1 7 ;:, ·1 , ::_; J 

2.8 . ,:, :3 
,I • ,- - ~-

J.. 0 ... .1 , ,:),..I 

l ·l 5, ·1 ·l 
133. ~j.J 
s "' i:_, •' -

1 ::.: .: . ,;) ;::, 
31,:,t ? J 

Ji Tr' f 

:i : 3: , ~=.. ,, ·- ... , • ~· u 
l 1 ./ 3 . ·.1 •l - · •~• .· ::.- :-_; 

:;_: G. \.', •~/ 
77 :1 If:: ,< 
. ... "\ /"' 

W\.' ·. , ~,. i..,, 

3 .1 C .• J l 

· - •~.' • .. J c, 

- G . :: ~:.: 

6C i Ii· .. ::; 0.: 1 • :·}<, 
1~ ~ . 80 
l~ 8 , 01 

12 ~-4~ 
1 0J, 31 

10~9. ~~ 
·l E.:: ,. 2•:, 
~: ·r. ~ i::, 
3 t . ~~ 1- .,4 t3 
i:, C• / I· 6 '/ 
~ ~9,6~ 
64 7 ,0 3 

1 260,41 
1~60 , 7~ 

~13 , 9 9 
i51.17 
I •, ~! 
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1..0 

l") 

M' 

..,, 

"' 
r. 
I 

--

-BEST 

1.:r:.. - E: 9 L U 1 : ::. , 0 1 Et O 1 
LA-140 LLD<4,7 9 E- Oi 
L~-1 02 
MN -54 
MN-56 
N~-22 
NA- 2~ 
NB - 9~ 
NB-95 
HB-97 
NP-237 
NP-238 
NP-239 
PA-233 
P~-2J0M 
PB-210 
PB-212 

LLD <2 , 13~+ oo 
LLD <: 9 , SBE-01 
LLD<l,OBE+OO 
LLD <6 ,70 E-O l 
LLD <9,53E- 0 1 
LLD <9,11E-Ol 
LLD <9,2~E-01 
LLD <5,13Et00 
LLD <1,97Et00 
LLD < 0,60Et00 
LLD <4,18Et00 
LLD <1,72Et00 
LLD <1,96[t02 
LLD<l,~0Et02 
LLD<1,36Et00 

PB-212~ LLD < l,3~[t 00 
PB-2 12B LLD<l,98Et01 
PB-21~ LLD < l,86Et00 
PB-210~ LLD <l,86Et00 
PB-214B LLD<3,51Et00 
P0-210 LLD <9,13Et04 
P0- 210 1.L0 <3,9liF.::t04 
P0-216 LLD <7 ,71Et 04 
PU-239 LLD<7,26Et03 
F'll-201 LLD<2,27~· t05 
RA-224 LLD<1.~1Et01 
RA-226 
RB-88 
RB-89 
RN-220 
RU-103 
RURH106 
SB-124 
SB-123 
SC -~6 
SE -75 
SN- 11 3 
SR-85 
SR -91 
SR-92 
TA-182 
TC-99M 

LLD<l,3::.E+Ol 
LLD < ·1, 10FtOC, 
L U1 < 5 , 51 Et O 0 
LL D -: 8 , 7 1 Et O 2 
I.LD <S,87[-01 
LLD< 1 , S ·l Et O 1 
LLD < l,31Et00 
LLD <7,26£::t00 
LL.D <1,36Et00 
L Lit :: 1 , 0 6 E t O 0 
LLD < l ,'.U1F+OO 
LLD <: 9.50E-01 
LLD<1,72Et00 
I. Ut < 8 , 9 ~j E - 0 1 
LLD <3,63Et00 
LLD <4 , 99E-01 

TE-123M LLD <3,81E-01 
TE-125M LLD<l,63Et02 
TE-132 LLD <6,35E-01 
TH-228 LLD <3 , 96lt01 
TH-234 LL.D ~9.56Et00 
TH-234A L.Lil ·.: 9, 56Et00 
TH-23~8 LLD <3,7~lt01 
TL. -208 
U-235 
U ·-235(1 
U-2358 
U-237 

LLD <1,15Et00 
LL.D < 9,59E- Ol 
LLD <: 9,39[-01 
L.LD <~.38Et00 
LLD <2,~4Et00 

W-187 LLD <3,26ft00 
XE-131M LLD <2,72Et01 
XE -133 LLD <2 , 01Et00 
XE -133H LLD <3,37Et00 
XE -135 
XE-138 
Y ·-88 
'(-·91 
'( -· 9 1 M 

LLD<6,46E-01 
LLD<5,20Et00 
LLD<3,92E-Ol 
LLD<2,71Et02 
LLD < l,30Et00 

A\ 1A 1 : r, P i i:= './, ... f -\._.. _ ..... 
v/HC:-SD-WM-oP=- 02 5 -
Addend um 14 Rev O 

L L r, : 3 . 0 1 E t <i 1 

L.LI1 -:,1, 79 E- 0 1 
L L [I < 2 , 1 :,; E t 0 0 
L Lit -::,' , 8 8 E - .:, .i 
LLft < l , OBE+OO 
L L D .,: 6 , 7 ti E - Cd 

L Lit < 9 , 3 3 E - ,:-, i 
LL It < 9 . ·l 1 E - •:tl 
L LJ:1 < 9 . 2 ~j E - 0 1 
L LI1 · : 3 • 1 3 E H , 0 
LLD <'l,97Et00 
LLD < <1,60Et00 
LLD <·1, ,H:EtO(, 
LLD<l, 7::EtGO 
LLl:t <l ,9/;EtG2 
L U1 < :i , ,J 0 E t ·~• 2 
LLit <l,36E+00 
L L [I < 1 , 3 ~j E t O 0 
LLD <l, '78Et0 l 
L Ut < 1 . 8 6 E + 0 0 
L Ll) < 1 , 8 .-'., E + .:, C, 
LLit <3 , ::.1E+OO 
L Ut < 9 , 1 !3 E t O ,'1 

L l. D < 3 , 9 Ii E H> 4 
LLft<7,7JEt(H 
L LI1 < 7 • : G E t ,) J 

..,, 
I . . 
'-" ·-~ 

'Pi 9'/w -·5530 

Jiz f,1J-1V 

· l.Lfl :2, 2?Et05. 
LLD ·-:1, •HEtO :i 
L.l.Il·-: 1, 3'.SE +c. 1 
Lllt < 0 .1 ·H:: +O(, 
LLit <5, '.:,,\Et()(, 
LL.It : 8 , 7 if t O? 
L L (1- ::s , 8?1::··C, 1 

L Lft • .. : 1 , 8 ·1 E t O 1 

L LI1 < 1 , 3 1 E + 0 0 

LLD :7 , 2 i1EtOG 
LLit < l, 38EHiO 
LJ:..It < l, Ot~E+·'.10 
LLD < l ,2.'1EtOG 
LLil <9. :::,•E-0:i 
LLit < l. 7::>EtO(; 
1.Ut •.::s , 9'.iE-·O 1 
LLit <3, .:-3Et0ii 
L L It < ·1 . 9 9 E - 0 :i. 
l.LD <3 , 8LE-01 
LLD: 1. 63Et02 
L l. D · .: .:; . • 3 '.'j E - ,:, l 

LLD :: :;. 9iiF-: tol 
L Ut :: 9 , 3 6 Et O (> 

LLf1 < ';-, '.;, 6 Et•:H, 
L L \I < 3 , 7 •1 E t () 1 
L Ut < :i , 1 3 E t 0 0 
L Lit · :: 5' , :::i 9 E - ,:, i 
1.u, -.:: 9 ,5 '/ E- 0 1 
LLit <•l, 38Et 0 0 
L LI1 :: 2 • ·H E t .:, 0 
Ll .fl <3, 2.',EtOO 
LLit <2, 7'."E+O :i 
LLit <2 , 01 E t ,H> 
LLl:t <3,5i'Et00 
L L It < 6 , •l 6 E - 0 1 
L Ut < ::, , 2 0 E t O 0 
LLJt <3 ,9 ~:F::-01 
L Ut < 2 , 7 ,1 E + 0 '.,! 
LLit < 1 , 30E t 0(1 

.: :: ,.,.J 

l s ] i:, •. :: ,M, 

0 <) 1 ~ 3 ::, 
83 4. ,:: ; 
e .. 1 \s .. 7 ~-

1 : 7 I\ , :; :; 

.i 3C-f , .. 6 •:·, 
7 Ci :: . ~-3 
7C-~i .. 7 ti 
C ~; ~.:- . ~> :: 

BC,. :i,:, 
9 3 <1 , -~ : ,; --- , .. .:. / _; .. u ' . .I 

311 .. 9 8 
10 '..il , (,::; 

', r- · ., 
' ,C), • •. )\.I 

.... -...... ,. ,. 
..:.: • .:. 7. , ... ,.,., 

:?)9 , ,:,c, 
3,:, (,. l ,:, 
351 .. 9 :.": 
3 ~-> 1 ~ ·7 :·2 

: '=; ~-> • . :•· J. 
,) 4 .. 

·n. 
•J 4 I 

. ... , .-, 
J. .:.. J .. .:, '~' 

1~8 , ~7 
240'.~ 7 
186,10 

1 S:5 C, , G C· 
1031,t: C 

~~9.73 
097 . 0B 
6:1.so 
c.o:.~ .. 7 : 
176.3 3 

l L>:, , 4:; 
(:, "1 ti:.) 

91, 6 
13, 9 

,- C"' ,::- , ,. 
._I ,._I ..J ,;. (;, ',.I 

13FS3 . 94 
1121.3 \i 

1 4 ,:, , :i 1 
1~.; 9 ,,:,0 

1 
· c, , , . .,. 
V .· ..... . 

::s. L :; 
8 C) • 3 ;• 
.... " .. - ,· 
., ....: , . .. . 1 \ .I 

9 :! .. :.:i,:.·, 

6 3 , 3·J 
383, 1 ·l 
18:-j. ·_-; 1 
18~ .- 71 
1 1 ::0, i' ~:, 
:',1€, • (l(i 
. r- · • u ~' } •i 

1 3 . 8 
1 . ,:) 

2 1 3 , 21 
219.79 
253,41 

18 J6,li6 
12 •:H. <;'G 

5 s :.; .. c>:,-, 
124 



0 

M 

ZR- 9 5 
Z F:-97 

L L D < 1 , 7 ,l E + 0 0 
L U ,·:: 9, 6:iE-01 

WH C- S-D- ~/M -DP- 0'2 5 
Ad dendum 14 Rev O 

L. U1 -.:: 1 , 7 ,1 E + 0 0 
L U1 ·-: 9 • c-: i E - 0 i 

7 5 C_. ~ : ._:. 

1 • 9 8 E t O 2 t - 5 • ·1 '.i E + 0 0 1. 98Et-::12 + -3, ,J'..jl: 00 

f BAR ~-:t- l:;: l Vi EV/ fl 1 SI/HE GR ,H ION 

MAXIMUM PERMISS~BLE nCTIVITY ~ l,31E- 09 UC/LI 
TO TA L MEASURED ~CTIVIlY - 1,98E+02 (t-'.i.~~EtOOl 
i: TECH, SPEC. ·· ' >:01:Ji'.:1( J~* < +- :pf: >~~- i 

ERROR QUOTATION AT 1,96 SJGMA 
LU1 CONFIDEIICE l_fVf::L (1T 8'.:i,Oi: 

PEr:KS NOT USED rn ,,U,~L YS IS 

CEtHF:orn El~ E F:G '{ /'IET ~,RC:i.'I Er:Rl)I \ 
CHf:NNEL KE 1.) COUNTS ;. 

1126,30 :362 , 78 229. 26,3 
1138,!..iO 368,88 .1)99 , 1 9 , G 
lc'.,03,59 pOl.3 9 206. 12, 1 

' 29 1 8.:56 1:.,58,72 33, :53. 6 

Gt,l'iMh S/ SEC 

1,2',SE+Gl 
:2,98EtG1 
1, c,9Et01 
.I), 39Et(h i 

f'E.:iKS ELIMINATE D BY BhCKGROUND SUf:TF:(,lTI{IN 

CENTRO!D ENfRG'( MET ,IRC;-'1 ERRO i, G:',MMhS /SEC 
CH.;NNEL KEV COUNTS -'· 

2921. 78 1.1)6\i, 43 11 8, 1 9, 2 1 ,53Et01 

K 9✓~-5:!f3o 
1Kf_ ?~15-'1-v 

LIC / l I 

BEST AVAILABLE COPY 

-- 1.25 
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- ACID DIGESTION ANALYSIS RESULTS 

- I 
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Taik: 
Sanple No.: 

Customer ID: 

Oililu: 

Acid Diaestbn (01-07-921 

ICP 

Aluminum 

Barium 

Cactnium 

Crromium 

Iron 

Lead 

Mameslum 

Mai0cile58 

Silva-

Sodiun 

'. ztc 

~' 

N 
J 

I 

103AP 
R945 

:W,891-10 

Check 
Sta1dard 

~ 

Coo,nlete 

116 % 

97.8 % 

96.1 % 

101.3 % 

103.5 % 

102.6 % 

102.8 % 

97.8 % 

37.2 % 

148.8 % 

97.8 % 

3 3 3 

ACID DIGESTION RESULTS 

Blank _Sanple .. D~ate 
p!e 

K940 ~ NA 

Coolnlete Coololete NA 

9.97E+1 uwt. 5.50E+5 uwt. NA 

<1.~E+1 ucvl <6.50E+1 ucvl NA 

<4.0 E+0 uwt. 1.80E+2 uq/L NA 

<8.0 E+0 ucvl 6.40E+3 ucvl NA 

<8.7 E+1 uwt. <4.35E+2 uwt. NA 

<8.0 E+1 ucvl <4.0 E+2 ucvl NA 

<5.10E+1 uwt. <255E+2 uwt. NA 
.. 

<3.0 E+0 ucvl 2~E+1 uu/l NA 

<8.0 E+0 uwt. <4.0 E+1 uwt. NA 

1.12E+3 u<l'L 1.2:lE+7 ucvl NA 

<4.0 E+0 uall 3.09E+2 ucvl NA 

\ .. ,t 

~of Ciu,cl · 
pie Sta. dard 

NA H946 

NA Comnl?.te 

NA 133 

NA 102 

NA 93 

NA 101 

NA 103 

NA 95.9 

NA 101 

NA 96.5 

NA 11 3 

NA 180 

NA 96 

% 

% 

% 

% 

% 

% 

% --
% 

% --

% -

% 

)::, :c 
0... :::r:: 
o... n 
(1) I 
::l (/) 
0... 0 
C I 
3~ 

....!. 
.,_. I 

-+>-0 
. --0 
;;o I 
rp 0 
< 1') 

u, 
0 

f I ! 
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Lab Segment Serial No.: 
R945 
Analysis: 
ACID DIGESTION 

Instrument: 
METTLER BAL. SNF04495 
Technologist: 
L. MORRISON 
'tarting Time: 

NA 
Ending Time: 
NA 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC- SD-WM-DP-025 
Addendum 14 Re v 0 

WESTINGHOUSE H NFORD COMPANY 
222- S LABORAT ORY 

NAL'/TJC L ATC ] 

Lab ID 
R939-8505 
R940-8605 
R945-8705 
R946-8505 

Sample Pra p: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-158/A-2 

Date: 
1-07-92 

Temperature: 
NA 

Chemist: 
L. OTTMAR 

11 
12 
13 
14 
15 
16 
17 
1a 
19 
20 

D ascription 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1-1B48AA/50 ml ICP2-2B48AB/50 ml ICP3-3B48AB/50 ml NIA 

A-6000-881 (03/92) 
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Lab Segment Serial No.: 
R945 
Analysis: 
INDUCTIVELY COUPLED PLASMA 

Instrument: 
WB39939 
Technologist: 
T. FRAZIER 
Starting Time: 
11 :20 
Ending Time: 
14:26 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 - 1 O 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

. -
WHC -SD- WM-DP-025 
Addendum 14 Rev O 

WESTINGHOUSE HANFORD CO MPAN Y 
222-S LABORATORY 

Jq ALYTJCAL BATCH 
Customer ID: 
3AP891-10 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-151/B-0 

Date: 
1-23-92 

Temperature: 
NA 

Chemist: 
L. OTTMAR 

Lab ID Description 
R939-8550 11 
R9'40-8650 12 
R945-8750 13 
R946-8550 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliquot Vol. Aliquot Vol. 

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1-1B48AA/10 ml ICP2-2B48AB/10 ml ICP3-3B48AB/10 ml NA 

A-6000-881 (03/92) 
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STD 
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l:l •G ~ <..rnc..s s~ 
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Zr, /, 'i<! •'S' • 'i 4 o "fl., uai. 4,., 

:Fe l.<>J,s,-..,s- /,Jl.<> <J•~ -
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i
u~'fl!;D '-""C.S ,nu ~'f;'~;.~ 

111"¥~1) 
Al 'l.sl.,,..., 'D.-;).."l,Ro.c. , 

" "\.~I,.,..,, 'I?. t'l, ~ 
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mcied Coants Slilistics 11 :Z? ~A Jm1r7 23 , 19?2 
;k r.m : All_m 
ip\e ijei1h\ : t.mo 3olulioo %Im : 1.00 

l • I 

•tmal!ons : 3 0fHeik lntma\ions : 1 
- ----- --------- --- ------- ----------- -

6 

? 
10 
II 
12 
14 
15 
16 
Ii 
18 
19 
20 
2! 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
H 
35 
36 
37 
38 
3? 
40 
42 
4j 

44 
45 

SJ . Xpulses 

-0,033 0.005 
m.m 
-0. 080 
-0 .010 
1.535 

Z I. I 86 
0. 069 
o.m 
o.m 

110.588 
20. 978 
96.m 
41 .277 
20.m 
-0.005 
-0. 069 
15.029 
56. 989 
12 .109 
o. 332' 
0.073 

-0. 362 
163.222 

0. I 81 
0 .128 

22.844 
-0. 000 
I 6. 044 
0 .OOb 
o.m 
1.092 
o.m 

-0.114 
228.240 
24.324 
0. 838 

48.m 
0. 884 
0.018 

-0. 006 
-0.072 

t. m 
0.023 
o.m 
0. 010 
o.m 
o. 007 
0. Oil 
0.051 
0.733 
0. I 07 
o.m 
o.m 
0.162 
0.001 
0. 003 
o.m 
0. 366 
0. 079 
o. 076 : 
0.005 
0 .0 03 
1. 066 
0. 004 
0. 009 
o.m 
0.011 
o.m 
0.007 
0. 002 
0. 009 
0. 013 
0. 004 
I. 784 
0.180 
0. 012 
0. 318 
0.019 
0.003 
0. 001 
0.005 

-- -- -- ----------- --
tk.SJ . lpu lm 

',✓ HC - SD-WM-D?::-O2 5 
Add~ndum 14 Rev~ · I< c; ?1- /(7 t/ {p 

1/43/2~ 

ctv< /~fv 
SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLO GIST 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAG ES 
133 TO 194. 

dentity I: 5511 m 1B48AC ldenti\ )' 2: Direc\ 11:20 Aft hmr7 23, 1992 
·as\. nm: All m 
;ia ple Vei gh\ : - 1.0000 Solut ion Vol m : . 1.00 
1n- ~e,' · · teQ ra tions : 3 Off-Peak lnteqrations : I 

-~ ---- ----- --- --- ----- --- -------- _____ ..,. ____ ---
Zr Sr Hg Sn Si Al 

~- 133 



(pb) ( ~,b) ( 1P~) (nbl 

:in ·3U48 m1.m -02. m -1s.m 
J . 2.m b!.668 24 .m 2. 876 

R. S. 0. 6.724 o.m 38 . 8 I 4 1s.m 

~ In Cu Li 

( Prb l ( ppb) ( opb) ! rob l 

~In 778.HO 9826 .82 1 48 53.330 9861.1 06 

J . 72 .376 65.m 24.756 4U68 

R.U . 9. 301 0. 666 UlO 0. 4 53 

re Ca Cr Hd 

( ppb) (ppb ) (ppb) ( ppb ) 

1,n 4906.087 9585 .664 5064.381 ·19.614 

.D. 46 . 333 61.838 33 .072 3U02 

R. S. 0. o.rn 0.645 o.m 175.905 

"g As Ma 

(pph) (ppb) (ppb l ( ppb) 

ean 4o .m 5000 . 962 -IUIO 9843.647 

.I. 10.149 3U36 14.198 29.333 

D. zs.m 0.687 124.438 o.m 

Ti Cd B 
I ppb) (pp\ ) (ppb ) (ppb l 

, In ·5.556 9592.813 4839 . 135 5265.494 

• D. 0. 513 74.968 35.788 n.465 

~ D. 9.234 0.782 0. 740 1.433 

M 11 
(ppb) 

i~an -10.m 
31.710 

. R. S. D. 4o.m 

---- ---- ----- ------- ------ ------ ---- ------------------ --------- -------

or'rec\ed Counts Sta tistic; 
aslM .. m : ALL_Slft 

11:22 M Jrnmy 23, 1992 

iaple Weight : 1.0000 Solution Volm : 1.00 
in-Peak Integration s : 3 Off-Peak Jntearations : I 

1nalyle Channe l ftm l pu lm S.D . lpalm n. S.I. lpuim 

-0.140 0. 008 
;r 2 0. 014 0. 01 I 
) ' 
· l 3 U96 0.025 
; a 5 -0.039 0.034 
lg 6 1.m 0. 014 
in 7 -0.080 0.018 
;i 8 0. 014 0.006 
;1 1.176 0.037 

IO -0 .001 0.007 
in 11 0. 111 0.013 
.a 12 0.095 0,003 

. i 14 -0. 015 0.001 
:o I) -0. 0 I 5 0.011 

( ppa) ( ,~b) ( p~b) ( 1 ib) YHC - SO- WM- DP- 025 
-2!.739 m3'.m - -H.m -180.284 .~ddendum 14 Rev 0 
630 .870 55.362 U74 1.m 

3132.092 I. I 07 13 . 736 2. 528 

Co Hi la Eo 
( ppb) (opb ) ( ppb ) ( PP b) 
9746. 507 4895.589 -5 . 433 -o .m 

56.064 38.m 4.m 0, 188 
o.m 0.787 75.007 27 . 06 2 

Ce St ~a 

I ppb l ( ppb ) (P,b ) ( ppb) 

2U37 -mz.m 99 53.229 1183.709 
13.362 10 .317 65.012 28.030 
52.m 0. 911 o.m 2.m 

"o s~ A~ Pb 
(ppb) ( ppb ) (ppb ) ( p~b ) 

-0. 211 216.929 374.408 35.617 
2. 289 11.437 2. 848 24.049 

1085.242 S.272 0.761 67.m 

"" 
Sb V le 

( ppb) ( ppb l ( ppb l I ppb ) 
m 1.103 4835. 758 o.rn 0. 311 

31.rn 102.m 2.234 0.187 
o.m 2.113 rn.m 59.m 

-

134 



-::-
l6 -0. 071 ~.010 WHC-SD- WM-DP-025 
17 t.rn 0. 006 Addendum 14 R~v 0 
JS 78.068 0. J 96 
19 0.005 0.01 3 
20 o.m 0.003 
21 -0. 006 0.007 
22 11.m 0. 103 
24 1.822 0.012 
25 I. 763 0. 00 7 
26 -0. 419 0. 014 
27 0. 018 o. 003 
28 0. 005 0. 008 
29 0. 01 l 0. 002 
30 0. 080 0.003 
31 0. 076 0.015 
32 0.018 0.003 
33 -o.m 0.006 
34 16.041 0 .030 
35 2.672 o.m 
36 -0 .136 0.009 
37 -0.045 0.038 
38 0.005 o. 009 
39 -0. 064 0.020 
40 uoo 0.003 
42 -0.018 0 .013 

• t") 43 U57 0 .005 
44 -0.005 0.002 

T") 45 -o.m o. 004 
--

M 

, : SST2 STD 2B48AD Identity 2: Dim! 11:23 A" Jamry 23, 1992 
,s , n 1e : All_SI" 
'•~le hight : J.0000 Solution Yoluu : 1.00 
- A lnteqr•tions : 

, 
Off-Pe•k Intw•tions : I J 

. ------------------ -------------------· -------------- ----------------
Zr Sr Bi h Hq Sn Si Al 

M ( ppb) ( ppb) ( ppb) ( ppb ) (pp1) (,pb) ( ppb l ( ppb) 
, an -84.252 -o .m 5044.073 -Jtm 1173. 913 -11.m -70.618 283 . 580 
. v.,,,. 3.437 0. 430 26. 000 2!.728 913.820 4 .159 3.810 16.264 

R.U. 4.079 103.478 0. 515 63. 083 77.BH 24.243 5 .396 s.m 

V Zn Cu Li Co Ni l• Ea 
( ppb) (ppb) (ppb) I ppb) (ppb) (ppb) { ppb l (ppb ) 

,~n -2!.b49 -36.m 6.345 -2.648 - !. 180 -3.336 5112 .874 ~080. 5H 

. D. 10.026 1.189 0. 670 0. I J 8 2.681 2.J16 24. 788 12.m 
R. S. D. 46. 312 3.259 10.m tm 227.172 69.427 o.m 0. 251 

re Ca Cr Hd Ce S1 h 

(prbl (ppb) ( ppb) (ppb) ( ppb) lppb ) (ppb) { ppb l 
, an -S.012 n.m -6.278 5m.984 4972.773 )196.930 -27.548 53.187 

. D. 4.341 0.42? 2.849 46.456 34.203 19.377 0 .828 11.m 

UJ. 86 .612 1.086 4 5. 380 O.VOI 0.688 o.m 3. 006 32 .817 

s ~, As N1 ~0 Se Aq Pb 
(ppb) I ppb l (ppb) ( ppb l lppb) ( ppb) ( ppb) ( ppb) 

-!7.668 -2. 776 ,o.m -31.m 3. 586 12 .008 5127 .584 4847 .065 
8. 821 0.380 3.942 9.468 0.967 !Ult ,.m 26.679 
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--
~.u. H.m n.m tm n.m 26 .rn rn.m o.m 0.550 

Ti Cd ~n S\ . y h 

( ppb I ( p~b I ( ppb) ( ppb) ( ppb) (i?b) ( p,b ) ( pp b I 

-8. 446 l.079 2. 983 -184.rn -0. 631 -w.m 27 .IOI 0.rn 

1.281 uoo 1. 715 121. 293 0.m 73.m 3.m o.m 
1S.163 Hs .rn 57 .478 65. 767 40.060 51. 885 11.m 6U62 

ll 
WHC-SO-WM-D P-0 25 

( ppb I 
Addendum 14 Re v C 

in 38 .209 

~' 30 .653 
R. U. so.m 

---------- --- -- ------- .. ---------.. -- -------....... --------------.. --------

meted Counts Statistics 11:2~ Aft Jmm 23, 1992 
sk nm : Al l_m 
tplP Weiohl : 1. 0000 Solution Volute : 1.00 

-Pea~ lntmations : 3 Off-Peak Inleoralions : l 
. -.......,-- ------- -- --- -- ---------- -- ---- ---------- ------- -------------
,ilyle Chme l ~m lpnlm S.D. lpu lm ~R.U. lpulm 
. --...... --- -- -------- -- ------- -- -- -------------- ----- ---- --------- --- --

22. 566 0.035 
f () Q.011 o. 003 

3 -1.801 0.034 
5 15.m 0.0 46 -
6 26.m 0.035 -

0.099 0. 021 
8 12.380 0 .011 

11.929 0.024 
10 30.832 0 .129 

N 
II 0.070 0.006 
12 0. 062 0. 002 
14 -0. 020 0 .002 
15 -0.069 0. 005 

l M 16 o.m 0. 028 
17 -0.008 0.001 - 18 -0 . 149 0. 004 
!9 0,022 0.007 
20 0. I 43 0. 001 
21 0. 0 l 3 0.005 
22 -0.117 0. 058 
24 0. 021 0.001 
25 -0. 09 6 0.m 
26 -o.rn 0.002 
27 1.508 0.010 
28 4,544 0.008 
29 0.010 0. 001 
30 3. 904 0.018 
31 0.072 o.m 
32 31.232 0.104 
33 1.458 0. 021 

Q 34 -0.053 0. 028 
b 35 -0.087 0.002 

36 35.915 0. 051 
37 -0. 2 68 0.042 
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38 
31 

' 1 ~o 
:b 42 

43 
14 
45 

0.048 
-•). 058 
o.m 
0.045 

!U23 
52.m 
o.m 

0.008 
U06 
0 .005 
o.m 
0.023 
U77 
0.002 

.wHc~so-wM~DP-02~ 
Addendum 14 Rev C 

de nli lY i: SST3 mmm ldenli!Y 2: Direct 11:25 A" Jmarr 23, tm 
,sk om : All SI" 
iap le Weigh t : l.0000 Solution Yolm : 1. 00 
n-Pe il: lnleoralions : 3 Off-Peik Intmitions : I 
------- - ----------- ----------- ---- --- --- ------------------------ ---. -

Zr Sr Ji 11 Ho Sn Si 
(ppb) I ppb l I,,~ l (pJb) ( ppt) (pp~) (ppb) 

ean 10313.976 -0. 564 -1864.m 9910.061 1633326.087 25. 182 8090.681 
• D, 16.134 o.m 3U36 29.379 2297. 776 4.946 7. 270 

R .SJ. 0. 156 22.961 1.916 0.296 0. I 41 19.643 0.090 

V Zn Ct Li Co Ni la 
(ppb) (ppb) (ppb) I ppb) (ppb) (ppb) I ppb) 

elJ!.._ mn.m -40 . 166 -1.469 -3.m -IU07 74.392 -19.017 

. 0. m.m 0.558 o.m 0 .156 I.W 6. 720 U06 

P.\ •• o.m 1.388 36.472 4.928 8.rn 9.033 24.m 

M Fe Ca Cr !Id Ce St h 

,~r> 
(ppb) ( ppb J ( ppb) (pp~ ) (PP•) ( ppb ) ( ppb J . 

o.rn -25.591 1.814 -151.429 -120 .m -341.387 -2.826 

2 .288 0.166 2.1n 26. 018 2.827 13.429 0.106 

m.363 o.m l l 9. 899 17. I 82 2.347 3.934 3. 738 

. s ng As Ha fto Se Ag 
( ppb) (pph) (ppb) ( ppb) (ppb) (ppb) (ppb) 

! In 5223.611 -2.m 5022.719 -34.m 1ss1.rn 4403. 638 13. 782 
.o-:- 9.259 o. 127 23.m 2. 474 32 .989 60.572 8.927 

P. ' D. 0.177 U30 0.461 7.IH 0.334 1.376 64. 772 

,_ Ti Cd r ftn Sb V 

(ppb) (pp~) ( ppb) (ppb) I ppb J ( p pb J (pp~) 

?ln 4876.m -8.305 n.rn -146.163 0. 554 207.776 mo. 940 

. D. 6. 971 l.7b6 I .656 36.917 U06 83 .m 15. 850 

LU. 0.143 21. 266 14.356 2U58 91. 300 40 .175 0.163 

Tl 
( ppb l 

:H ~so1.m 
.D. 16.240 
R.S.D • 0. 338 

. -- ------... ----------... --------------------........ ------·--- .. ---- ... ------- ...... 

1mc\ed Counts St•listits 11:27 An Jumy 23, 1992 
;sk n~·- i All_SJK 

,! : 1.0000 Solution Yolm : 1.00 
1\qrilions : 3 Off -Peik lnte~r1\ions : I 

7 
I 

I 
I 

I 
• I 

~I 
I ppb) 
mo.379 

10.073 
0.212 

Ea 
( ppb J 

-s.m 
0.228 
3.m 

p 

( ppb J 
1om.091 

68 . 309 
o.m 

Pb 
( ppb) 
-m.113 

3.770 
2.m 

le 
in•J 
9760.897 

14.332 
0. 147 
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- - - ----- - ---- -- --------------------------- ------- -------------- -- ---
ll yt~ Chme l ~m [palm U . l~ul m ~R .5,L 1,nl 1e! 
-- -.. ---------- --- -- ------------------------ ----- ------- -------------

O.OC8 0. 0•9 
0.011 0.006 

3 -U98 0.03 1 

~ 0. 008 9. 005 
6 1.569 0.01 5 
7 0.072 0.017 

1.332 0.007 
2.m U Jl 

I 0 0. 099 0.010 
ll 11 .m 0.033 
12 4.262 0.013 
14 -0.018 0.005 
15 4.263 0.010 
16 4. l 04 0.034 
17 -0.005 0.000 
18 -0.092 0. 012 
19 3.030 0.054 
20 U 90 0.020 
21 2. 449 0. 009 
22 -0.018 0. 068 
24 o.m 0.011 
25 -0.073 0. 010 
26 16.195 o. 042 
27 0.015 0. 003 

l"? 28 0.023 0.003 

M 29 4. 658 0.020 
30 0. 808 0.016 
31 1. 646 0.011 
32 3.1 15 0.009 
33 9. 371 0. 008 
34 3.149 0.005 ,, 
35 o.m 0.012 
36 7 .221 U3I 
37 23.723 0.157 
38 U66 0. 048 
39 l. 631 0. 003 - 40 9.873 0.032 
42 9 .1 73 0.093 
43 l.457 0.007 
44 5 .1 68 U22 
45 0.091 0. 010 

--- -------- -----.. ---------- -- - ---- ----- ---- --- -- ---- .. -- ------------ --

entity I: ICY Ident ity 2: ICY 
sk nm : All m 

11:27 A" Jm uy 23, 1992 

1ple We ight : l . 0000 So ]Qti on Yo ln9' : l. 00 
-P eal Integra ti ons : 3 011 -Pea r. lnt,g ratlons : l 
--------------------- --------------... ------- ... -... -----------....... --------

Zr Sr !i h 
( ppb ) (ppb ) (pp~) (p pb ) 

in -16. 478 -0. 537 -m.m -~. 899 
D. tm 0.229 32. 6 90 2.876 
R. S •• 25. 823 42.647 s.m ~B . 830 

WHC -SD ... WM:.DP-025 
_;;ddendum 14 Rev O 

-

Ho SR Si Al 
(ppl ) (pp b) ( ppb ) (ppb ) 

2173 .913 18. 808 m.rn 910. 973 
m.m 3. 901 4.620 2U80 
4 3. 509 20 .740 0.578 2. 764 
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Zn c~ Li 
{ ppb) I opb ) (p pb ) ( ,p~) 

in l 11 .11 1 Jho . 761 m.m -2.m 
j . IUOS 2. 9,) 4 2.784 0.513 

12. 889 ~. 300 ¢.307 17.356 

r, Ca Cr Nd 

i ~p b) ( pph l ( ppb l (ppb ) 
;n 983 .513 961.996 1021.m -113 .959 
~. 17. 797 3. 322 3. 608 3U49 
u .o. 1.m o.m 0.353 26 .807 

"q As Ha 
(p pb ) I PP t,) ( ppb ) (p pb ) 

an -5.m 1015.576 1029.m 938.664 
~. 3.320 4.399 21. 210 6. 785 
R. S. D. 57 . 78 6 t m 2.061 0.723 

Ti Cd B 

(ppb) ( ppb ) (ppb) (rpb ) 
an 988 .347 999. 729 929.909 10058.818 
p. 4. 177 6.593 9.612 19. m 
R.9 . o.m 0. 660 t.m 0.193 

11 

f) f ppb) 
lR 106Ul5 
01"? 67;816 
R.U . 6.368 
M 

-------------------- --- --------------------------- ----------

rrected Coun ts Statistics 
; ~le : ALL_m 
•ple Ve iqh t : 1. 0000 SoMion Yo lm : 1.00 
-rm; ln !Egri\ions : 3 OH-Peak htegra\ions : I 
----------- ------------------ ---------------------------- -----------
a~e Channel "ean lpu lses SJ. lpilm ZR.S. D. lpulm 
-. - ------------------------------- ------ ---· 

I 0.005 0. 002 
2 -0. 002 0. 004 
3 -0. 045 0.030 
5 0.002 0. 012 
6 1.554 0.009 
7 -0.023 0.Olo 
8 0 .154 0.063 
9 o.m 0. 011 

JO -o:rn 0.021 
II 0.038 0. 007 
12 0.053 0.004 
14 -0.025 0. 00 3 
JS -0. 016 o.m 
16 -0. 06 1 0. 00 1 
17 -0. 005 0.000 
18 -0. I 04 0. 004 
19 0.003 0.007 
20 0.095 0. 000 

7 
--

Co Hi L, b \•/HC - SD-WM- DP-0 2 5 -

(,?bl t~pb") . - ( pph ) ( ,Pb I Addendum 14 Rev O -
1008.723 • m.ns- -U33 -2 . 159 

2.252 7. 998 uoo o.m 
0.223 o.aoo 0, 000 36 .297 

Ce 51 Ba p 

(pp~) ( ppb) I ppb) I ppb ) 
-150 .609 -272.890 985 .792 32.380 

29 .700 30,997 2.535 22.m 
19. 720 11.359 0.257 68 .rn 

"o Se A~ Pb 
( ppb l I ppb l (ppb) ( ppb) 

983 .m I 013 .01 6 1031.268 1014.810 
2. 900 22.110 I .681 20. 886 
o.m 2.212 ~ .163 2.m 

~n Sb y h 
(ppb) ( ppb ) ( ppb l ( pp~ ) 

990. 738 rn.m 1000 .102 965.481 
3.227 17. 732 U30 U29 
0.326 I. 936 o.m o.m 

-
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21 -,uo~ ·l. 106 WHC - SD--:\~M- DP- 02 5 
2? ,J. ,)70 ,) . 014 Addendum 14 Rev O· 
2~ o.m o. ;os 
2~ -0.030 U04 
26 -0.011 0.004 
27 0.012 0.005 
28 •.022 0.007 

29 ,j,O,) j tl.001 
30 -0. 009 0.009 
31 0.048 0. 006 ~, ,),0:)2 1.~n 
33 -,) , OS<) 0.006 
34 -0. 1 I 0 v.0 08 
35 -0 . 002 0. 008 
36 --0. I 09 0.006 
37 -0.064 0. 033 
38 0 .041 0.033 
39 --o.rn o. 006 
40 0.002 0.004 
42 -0.023 o.m 
43 0. 021 0 .003 
44 -0. 008 0.002 
4j -0.058 0.004 

-- -- "" ?- - - ---------- - - - - ---- - ---- - - - ---- ---------- - ----------- - ---- --------- - ------ -----

f) 
Jen tity 1: m ld rn tih 2: !CB 11:29 A~ JmHy 23 _, 19 92 

"~ 1e: All m 
aa~Vei gh t : 1. 0000 Solulioo Yolm : 1 .00 
n- e11 1nlegra \i ons : 3 Off-Peak lnl tgn lions : 

--,"' -----------------------------------------------------------
Zr Sr Ii TI Hg Sn Si Al 

I pp b l (pp)) (ppb ) ( ppb ) (JPI ) (ppb) ( ppb ) ( P,~) 

ian -17 .851 -1. 060 -25.135 -8.716 1239.130 -3.m 21.779 -27. 001 

. D. ' 
I 

1. 058 0. I 68 31. 789 7.8 73 m.rn 3. 88 2 41.722 U57 

U.D. 5. 924 I 5. 810 126.m 90.322 47.173 109. 612 m.m 16. 876 

V Zn Ca Li Co Ni Li Et 
I ppb l ( ppb) (ppb ) (pp~ ) (pp b) ( pp b) ( ppb) (p pb) 

e 1n,.,.,_ -65.006 -42.993 -3.m --3.632 -1.416 ~o.rn -s.m -3 . 013 
• D. 29.328 0 .6 46 o.m 0.269 tm 0.238 0.000 0,263 

R.U. 45.116 1.502 2U64 7.m 321. 906 27.350 0. 000 8.722 

Fe Ca Cr Nd c~ 51 Pa p 

( ppb l ( pp b l ( ppb l { ppb ) (ppb ) (~ pb ) { p'b l (ppb ) 
ein -5.774 -33.699 -6. 836 -67 .171 -102.542 -1 44.831 -2.643 11.573 

• D. 2 .1 44 0 .004 2.m 24.181 21.222 11.m 0.220 32.777 

U .I . 37.121 0. 013 33,721 35. 999 20. 696 7.785 8.321 283.m 

~q As Ma "o SP A~ Pb 
{ ppb l Ip pb ) {p pb ) ( ppb l ( ppb ) { ppb ) (pp~ ) (ppb ) 

' !in 1.832 -4 .602 -24.942 -49 .267 -1.W 20.859 -U!7 4.829 
J, 7.688 0.127 11. 706 3.779 2.m 16.497 2. m 15.080 
. R. 5. D. m.m 2.749 46. 93 1 7.m 225 . 466 79.091 61.89? 312.282 

Ti Cd ( 

"" 
Sb V 1, 

(ppb) ( p0b l (pp~ ) { ppb l ( ppb) { ppb ) ( ppb) lpp b) 

ean -4.788 0.280 IO. 010 -107. 897 -o. m ·165. 478 2.318 -0. 124 
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J . 
UJ, 

' ... 
R. 5. D. 

o.716 
15 . 587 

11 
I ppb l 

1Ub8 
2U96 

167 . 231 

1. m 
499.510 

6. 463 
6U72 

36.9!7 
3U15 

rrected Count s Statistics 11:31 A" ,Imm 23. 1m 
.;t r,m : ALL_5 JN 
i1ple Weight : 1. 0000 Solution Yoluae : 1.00 
,-Peal; lnteorations : 3 Of HHk Jn\!grilim : l 
---- --- ------ ---- -- --- --- -- --- ---- ---- ----------------------- --------
;aJy\e Channel "ean Kp1ilses 5.D. lpulm ~R.S.D. Kpulm 
. --- -- ----------------- ----------------------- ---.. ------- ---- --------

1 0.021 0.002 
2 0.110 0. 002 

-0. 135 0.008 
5 -0.040 o. 008 
6 2. 016 0. 022 
7 6. 016 0.037 
8 U46 o.m 
9 607.m 0. 414 

M 10 0. 044 0.017 
11 0.263 0.013 

M 12 0.060 0.003 
14 -0.025 0. 008 
15 -0. 013 0.016 
16 -0. 0 56 0.012 
17 -0.042 0.000 
18 0.055 o. 004 
19 m.617 o.m 
20 1m.m 3.449 

M 
21 0. 016 0.013 
22 3.623 ,).076 

,... 24 0.015 0. 006 
25 -8.518 0. 004 
26 0.030 0 .005 
27 0. 018 0. 001 
28 2.215 0.028 
29 936.602 l.m 
30 0. 100 0.004 
31 0.077 0.01 I 
32 0. 007 0 .005 
33 -0. 061 o. 012 
34 -0.116 0.001 
35 -0. I 01 0.002 
36 -0.074 0, 006 
37 0. 341 0. 020 
38 -0. 446 0.023 
39 -0 . 046 0.009 
40 t.m 0.009 
42 -0.007 0. 010 
43 0.027 0 .003 

o.rn 2s .m 1.m 
93 .9?5 _- 1s-.nr _ 75 .m 

WHC~-sb- WM- DP_:O 2 5 
Addendum 14 Rev 0 

o.m 
229 .169 

--
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enl ICSA -1 
.,f. ni., : ALL Sin 
-~pie Ve i~ht : 

-0.002 
-0.075 

lden!it)' 2: JCSA 

UOI 
0. 009 

11:31 A~ ,Jan uary 23, 1992 

I, 0000 Solution Volute : l.00 
,-Peal ln\eo,ation; : 3 Off -Pei~ lntm1tions : 
----- --- ----- ----- ---- --- -------- ---- ---- ----- ----- -- --- - -- ---- ----- -

Zr Sr ~i Tl 

I OPb) lppb) ( ppb ) ( ppb l 
HQ 

WHC -SD-WM-DP- 025 
Addendum· 14- Rev 0 

Sn Si 
(ppa) ( ppb l ( ppb) 

' In -10.m 3.m -119.740 -35.307 31347.826 1422.m 280.051 

.0' 0.916 0.084 7. 907 s.m 
U.P . 8. 830 2.430 6.603 14.631 

w Zn Cu Li 
( ppb l (prb) ( pph ) (ppb) 

!In 41. 460 -22.905 -1.933 -3.598 
J , 23 .805 1.116 0. 709 0.771 
R.U . 57 .417 U74 36. 682 21.430 

Fe Ca Cr Nd 
(ppb) ( ppb) ( ppb) (ppb) 

' I 99567.437 191878.127 3.069 135.168 

-~·') 30U64 583 .W 5.441 30. 940 
R.5.P. 0. 306 0.304 177.262 22.890 
N) 

"q As Na 
M (ppb) ( ppb) (ppb) (ppbl 

,in,., rn.m mm.m 116.099 -31.743 
J , u.m m.m 5.162 6. 497 
R, .:D. 3.m o.m 4.446 20. 466 

r i Cd B I 
( ppb) ( ppb) (pp~ ) (ppb) 

?an -o.m 17.297 -Bb.773 -77.687 
• D 0. 817 0 .819 U87 52.093 
u:». 1808 .314 4.m 5.286 67 ,054 
,_ ( 

Tl 
( ppb ) 

?an -100.092 

',. 59.808 
R. S, D. 59.m 

--------- ------- ... ---------- -- -------------.. --.. ----- ---------.. --------

orrec\ed [oants Statistics 
ask nm : AL L m 

11:33 A" Jmuy 23. 1992 

aaple Veioht : 1.0000 SolutioA Yolm : 1.00 
n-Peak lnte,ri\ions : 3 OfHeak lntegratiofts : 1 

~alyte Channel ~m Jpulm U . lpalm ZU.D. !palm 

0.020 0.006 
0.115 0.006 

1rn.m 9.W 2.748 
U05 o.m 0.981 

Co Ni La 
( ppb) I ppb ) (ppb) 

-o.m 0.400 -156 .211 
3.865 2.m 0.000 

m.m 718 .856 0.000 

Ce 51 h 
( ppb) (ppbl ( ppb) 

-m.m -25 421.158 -0.142 
17 .199 11.m 0 .280 
12.516 0. 044 196.426 

"o Se Ag 
(ppb) ( ppb l (ppb) 

0,316 -15.299 -6. 129 
1.561 35 . 451 0.318 

m.m ~31. m 5.184 

"" 
Sb y 

(ppb) (ppb) (ppb ) 

34.000 -80. 898 6.024 
0 .801 55.m 1.747 
2. 356 68.299 29 .027 

Al 
( ppb ) 

252164. m 
172.036 

0 .068 

En 
tppb) 

7.348 
o.m 
3. 191 

p 

t ppb l 
48. 564 
8.009 

16 . 491 

-Pb -

(ppb ) 
-17L468 

4,183 
2.397 

'! ; 

(ppb) 
o.m 
0.215 

21.m 
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-U48 U l7 
WHC-SD- WM~DP-025 5 -0. 0 41 0.013 

6 2. , 2? O.Ol3 Adden~um .14.Rev O 

M. 

·, . 

, :--, 
l 

7 

10 
II 
12 
I 4 
n 
16 
17 
18 
19 
20 
21 
22 
24 
2~ 
2h 
27 
28 
29 
30 
31 ., 
JL 

33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

6.049 0. 064 
0. 551 0 .017 

608. 6•)3 uu 
0.03l 0.026 

l J.bj l 0.083 
2. I 9i 0.016 

-0 ,011 0 .012 
Z.099 0. 019 
U88 0.0 12 

-0.041 0.002 
o.rn 0.007 

306.086 2 .360 
1140 .154 5.671 

l.275 0.027 
J.m 0.079 
0.017 0, 01 1 

-8.567 U09 
8.390 0.057 
0.018 0. 003 
2. 25 l 0.021 

938.508 U62 
0 .131 0.002 
0.107 0.026 
0.01 0 0.003 

-0. 004 0.009 
3.227 0.023 
0. 441 · 0. 018 

-0.076 . 0.011 
24. 319 0.140 
-0 .4i0 0. 020 
-0.060 0.007 
6,748 o.m 

-0. 012 0 .009 
0.763 0.006 
2.737 0.023 

-0 .063 0 .006 
--,.,,.. ---------------------------------------------------------------

Jentit)' I: ICSAH Identity 2: ICSAJ 
lSk na1e : All Sift 

11 :34 A" Jinmy 23, 1992 

11 rle Vei1h t : 1.0000 Solution Yola1e : 1.00 
n·Pe1 J· lnte~n!i Qns : 3 Off-Peak Intemtim : 1 

Zr Sr Ii 11 Hq 
lppb) I ppb ) ( ppt) (ppb) ( PP1 } 

21n ·10.982 3.m -133 .703 -35 .932 32217 .391 
.o . 2. 944 0.222 17.283 8.292 868 .478 
R. S. D. 26.808 6.075 12.926 23.078 2.696 

w Zr- Ca- ti Co-
(ppb) (,pb} ( ppb l ( ppb) ( ppb} 

27.502 991.997 m .146 -2 .240 m.m 
37.393 7.427 3.618 1. 189 4.506 

m.966 0. 749 0.732 53 . 0 74 o.m 

Sn Si 
( ppb ) (ppb) 

1m.m 283 .571 
15 .159 11.m 
1. 060 4.038 

Hi Li 
( pp b l ( ppb} 
988. 271 -153 .494 

2.864 8. 483 
0. 290 5.527 

Al 
( ppb ) 

252608. 92 1 
1806 .295 

o.m 

Ea 
(PP~} 

7. 56 5 
0. 470 
6 .219 
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WHC - SD-WM-OP-025 
Addendum 14 Rev 

J. 
u 

.L 
R.U . 

ean 
J. 
R.S .~. 

et, 
J . 
.. 0. 

Fe-._ 
( pDb) 

100047.738 
n1.m 

0. 7il 

( ppb) 
883 .719 
i,.m 
2.rn 

Ti 
( ppb ) 

-0. 361 
I. 50? 

417.5 82 

Tl 
( ppb l 
-20 .393 
H.205 

202. OS2 

C« 
I ppb) 

192 910 . 188 
m.m 
o.m 

"q -
( ppb) 

205661 .\SB 
77? .912 

0.486 

Cd-
( ppb) 
1024.m 

5 .868 
0.573 

Cr ...... Hd 

I ppb l ( pp b) 

529.862 IOU45 
11.m 2a.rn 
2. I 69 27.m 

As !la 
(ppb) (ppbl 
m.m -12 .776 

2. 977 15. 321 
1. 910 123. 829 

( ppb l ( ppb) 
-'1 .546 -162.m 

3.m 4U37 
4.361 21.m 

t - -~---------------- ----- ------ -- -- -------------------------- --- --- -

o \ed Co unts Statist ics 11: 3'., M .lanuary 23, 1992 , 
.sk. nm : Al l 51ft 
afl' h\ : l.0000 Solution Volute : 1.00 
n- Pea.. . .. temtions : 3 Off-Peat. ln twa \ions : I 

. "' ---------- ------- ---------------- . ----------------------------
na · e Ch ann el "ean lpulses U. lpalm tR.S.D. lpu lm 
-- - ---- -- ---- -- ------ ------------------ ----------------------- -------
r _ 

,} 

o· 
ii 

id 

3 

6 
7 
8 

10 
II 
12 
14 
l 5 
16 
17 
18 
19 
20 
21 
n u 

24 
2~ 
26 

0. 017 0.004 
0. 004 o.m 

-0. 038 0. 040 
-0. 005 0. 012 
!.550 0.012 
0. 005 0.003 
0.111 0.002 
0.462 0.011 
0.017 0. 024 
0.051 0.006 
o. 053 0.004 

-0. 00? 0. 003 
o.m 0. 006 

-0. 071 0. 011 
-0. 003 0 .001 
-0. 08 0 0.006 
0. 02 3 0. 009 
0. I 68 0. 029 

-0 . 003 0. 008 
0. I 08 0.065 
0.035 0.007 

-0 . 01 3 0 .007 
0.0 10 0 .008 

-
Ce - si -

- -
(?Pb ) - ( pp ,) 

-132.7 01 -1)568 .078 
31.W 25 .m 
23.470 0. I 00 

Ro Se 
( ppb ) ( ppb ) 

l.266 32 .m 
O.?ll 21.m 

72. 168 8U06 

~n ___.,, Sb 
( ppb) (ppb) 

540 .936 -104.801 
3.91? 46. 914 
o.m 44 .m 

0 
3!._ p 

( 1P b) ( pp b) 

m.m 53.187 
3.491 17.i54 
o.m 32. 817 

Aq - Pb_,.., 

(ppb) ( ppb ) 
1056.051 807.139 

7.!96 32 .212 
0.681 3.991 

y _,./ Je '--"' 
(ppb) ( ppb) 
m.m 512 .092 

U39 4. 312 
0. 838 0.842 
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27 0.012 0.001 
28 o.w 0. 002 
29 0. 06 1 o.m 
30 0. 000 0. 008 
J J o.m 0. 008 ,, 
J, 0,,)06 0.009 
33 -o.m 0. 02! 
J 1 -0 .1 05 0. 002 
35 U03 0.011 
36 ·0.093 0. 005 
l7 ·O , 142 0. 018 
38 ,),037 0.020 
31 -~.067 0.005 
40 0.002 0. 005 
42 0.003 0,007 
43 0 .015 0.002 
H ·O .011 0.001 
45 ·0.078 o. 004 

-------------------------.. ------ .. -------- ... ... ---- ..... -------------------

,n~ 1: m Iden tit y 2: Rinse 11:36 A" ,linuary 23, 1992 
ST. n 1e : ALL_m 
cp Meioh l : I. 0000 Sol ution VoluH : 1.00 
·Pei~ Iri\eQrilions : 3 OfHHk lnteqrilions : I 

---... -------------------------- --------- -----... -- ---... ---------- .. 
Zr Sr Bi h 

( p.pb l ( ,vb l ( ppb) (p pb l 
an -12.m -0.845 -18.153 · -12.969 
o.~ I. 608 0. 199 42.360 7. 838 

13.015 23 . 490 233.351 60.m 

Zn Ctt Li 
(p pb) ( ppb) ( ppb l ( ppb J 

;n'- 2.8j3 -41.862 -3. 558 -2.m 
D. 3t458 o.m 0. 938 o.m 
R.TI . 1201.m 1.187 26.366 17. 614 

h c~ tr Hd 
,.... (pp~) ( ppb) ( ppb l ( ppb l 

an o.m -21.347 -5 .022 -so.m 
D, 2. 780 U20 3.m 29.011 
R.5 .0. 318.740 23 .m 66. 84 2 57.469 

5 Nq As Na 

( PP b I ( ppb I ( ppb) ( ppb) 
, in -s.m 8. 181 ·12.902 -43.288 
D. 2. 436 5 . 181 10.m 4 .669 
U.D. 43 .m 63.330 81.832 l O. 787 

Ti Cd p f 
( ppb ) ( Jpb l I Jpb I (nb ) 

,n · 2. 710 -3. 011 9. 214 -204.m 
D. 0.695 0.764 4,004 31. 005 
R. S. 0. 25 .658 25. 387 43.452 15, I 56 

11 
( ppb) 

WHC -SD- WM-DP-025 
Addendum 14.R~v 0 

Hq Sn Si 
( ppt) ( ppb) ( ppb) 
rn.m 2.990 -6. 600 
768.902 o.m 1.374 
80.385 20, 888 20.817 

Co Hi La 
(pp~) ( pp b l ; ( pp~ ) 

3.620 -3. 256 4.076 
1.518 2.523 2.m 

41. 928 n.m 57. 728 

Ce Sa ~a 
( ppb l I ppb ) ( ppb) 
-81. 807 -92.217 -1.362 

19. 860 21. 129 o.m 
24. 276 22. 912 36.651 

No Se A9 
I pr,b) ( ppb) (pp bl 

-0.211 34.023 -2.m 
2.728 59.532 o. 734 

1293.370 17U75 29.021 

"n Sb V 

( ppb l (ppb) ( pph) 
-0. 387 -23.899 -2. 314 
o.m 36 .1 71 1.061 

129. 860 151.354 45.872 

:: 

A 1 

( ppb J 

-13. 016 --
4.681 

35. 966 

Eu 
(p pb ) 

-1.m 
o.m 

26.989 

p 

( ppb) 
9. 261 
6.936 

7U90 

Pb 
(ppb ) 

13. 28 1 
20 . 410 

153.680 

De 
( ppb l 

-0 . 560 
0. 108 

19. 246 
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:in 

'l. 
U.D . 

-1 21.139 
26.rn 
il.9b9 

. -- --.. ----- ------ --- ---------- ---- ----- -------------- --- ------ -- -- --

,.reeled Counl., Slll1s! 1c, 
i ;t: w e : ALL _m 

11:38 A~ ,1imr1 23 , 1992 

l.0000 So luti on Yolute : 1.00 

---- ----- -------- ----------- ----- ---- --- --- ---------- -------- --------
:ia])'!e Channel "ean !pulses U . l pu lm !R .S. D. Kpu lm 
--- ---- ------ ------- ------------ -------- ----------- -------------- --- -

:n 
u 
.i 'O 
0 

1i r? 

.a M 
:u 
e ..r 

: a 
:r .,. 

) !") 

' 

~a 
I~ 

ie 
\Q 

' b 
i i 
Cd 

-~n 
'ib 

Be 
Tl 

10 
II 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 

• 28 
29 
30 
31 
32 
33 
34 
35 
36 
n 
J I 

38 
31 
40 
42 
43 
44 
45 

0.00~ 
-o.m 
-0.076 
-1. 016 
1.m 

-0.015 
o. 092 
0.264 

-0. 019 
o.m 
o.m 

-0. 0Z3 
0.400 
0.282 

-0. 005 
-0. 095 
il.014 
0. I 92 
o.rn 

-0. 0 70 
-0.005 
-0.041 
-0. 025 
0.015 
0.000 
0. 011 
0.012 
o.m 
0.011 

-0.034 
-0. 061 
-0.005 
-0. I 27 
o.m 
0. 007 

-0. 066 
0.296 
0. 011 
0.1 68 
0. 045 

-o.m 

0. 007 
0.007 
0.018 
0 .014 
0.011 
o. 006 
0. 002 
0 .027 
0.029 
0 .011 
0. 005 
0.008 
0.008 
0.012 
0.002 
0 .009 
0.005 
0. 002 
0. 007 
0 .078 
0.013 
0.011 
0 .006 
0 ,002 
0, 007 
0.002 
0.011 
0. OJ 3 
0. 002 
o. 008 
0.005 
0.004 
0. 004 
0.04! 
0.011 
0.009 
0 .000 
0.011 
0. 007 
0. 002 
0.006 

-------------------------------------------------------------

\../H C::-SD -:- \i/M~D"P-02 5 
Addendum 14 Rev O 

--:--· 



-
=n!1h 1: CR! -! lde~ tity ,: CR! 11: 33 ~ ~ ~miry 23 , tm WHC-SD- WM-DP-025 
;k Dol e : All rn Addend·m r4 -Rev Q 

iple ~eight : 1. 0000 Solution Yolue : 1.00 

·P>.t lnl?arilion1 : 3 Off -Peak Inte,ratio~s : 1 
--------- --- ------- -------- ---- ---------- ---------- ----- ----

lr Sr 3i Ti HQ Sn Si Al 

(ppi) ( ppb) ( ~pb ) ( ,ib) (PP•) ( ppb ) ( ppb l ( ppb) 

ln -19.rn ·1.610 -57 .bO! -20 .1 98 282. 609 -1.731 -l 9. 579 -95.127 

D. 3,216 o.m 1s.m 8. 938 m.m 1. 436 1.374 11. 280 

P. . S. D. 16.m 17.017 32.542 44. 251 m . 754 82.m 7.017 11. m 

Zn CM Li Co Ni l1 Eu 

I pr b) ( ppb ) (ppb ) ( ppb l (ppb) ( pp b) ( ppb l ( ppb) 

in -~8 . Li2 -l. 448 41.547 -3. m 96 . 788 BO . 909 -5.433 -2. 40 6 

L 41.524 0. 963 l. 206 0. 791 1.844 2.m 7. 058 o.m 
UJ, 86.271 66 .501 2. 903 22 .m t.m 3.398 129.9!6 23,092 

f e C, Cr Ud Ce St Ba p 

( ppb l (ppb ) (ppb) ( ppb ) ( ppb) (ppb ) ( ppb ) (ppb) 

~n -2.070 -I 7. 317 11. 580 -130.215 -193.021 -177.m -3.477 32. 380 
D. 1.677 0.292 2.969 3U77 36.466 33. 208 o.m 10.594 

~- 81.046 1.688 2s.m 26.861 18. 892 18. 699 11. 279 32.717 

' l 5 "g As Na "o s~ Ag Pb 

( ppb l ( ppb) (p pb ) ( ,Pb l (ppbl ( ppb ) ( ppb) ( ppb) 

lil -22.943 -2.776 2.m -61. rn i.m 62.279 11.m -1.812 
r, . 7.862 0. 438 IU91 7.m 0. 731 22.129 1.456 7.319 

d?. 34 . 267 15. 790 525.908 12.m 46 . 187 3U3I 12. 833 ~04 . 033 --
r-, 

Ti Cd B ~ 

"" 
Sb y ~e 

(ppb) I ppbl (ppb) (ppb) ( ppb) (ppb ) ( ppb) (pp b) 

-7.227 9.m 3.248 -198.528 29 . 118 18.391 103.996 -9 .887 

L o.m 1.719 2.089 5 l. 387 .,,. ,),000 58 . 982 4.930 o.m 
~ D 7.099 18,132 64.310 25.884 0, 001 320.703 4.740 · 2. 882 

II 
( ppb) 

inM 113.219 
L 42.388 
R.rn-. 37.439 

----- --- ------- ------- --- -------- -- --- ----- ---------- ·------- ----- --

rre ctel Co unts Statistic; 11:iO An Janmy 23, 1992 
;k nm : All SI" 
aple Ve iohl : 1.0000 SolulioA Volute : 1.00 
-rear lnteiration1 : 3 0/He,k InteQr,tim : I 

llyte Channel ~m lpulses SJ . lpulm tU.D. lpulm 

0.014 0 .005 
0. 007 0.006 

-0 .168 0. 0 I 8 
0. 017 0.011 

6 !.544 0.005 
7 -0. 008 0.014 
8 o.711 0.012 

__ ... 
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t.m 0. 00~ WH C- SD-WM-De- 025 
I 0 0.025 0. 028 Adde_ndum ·14 R.ev o. 
11 un O.V30 
12 2 .158 0. 005 
14 -0.0!2 0.003 
15 2.092 0.027 
16 1. 987 0. 036 
17 -0. 002 0. 00 1 

18 -un 0. OOb 

19 1. m U21 ·~ 2.778 0.022 " 
21 t. 205 o.m 
~2 0. l 49 o.m 
24 0.033 0.008 
25 -0.035 o.m 
26 8 .081 o. 051 
27 0 ,016 0. 002 
28 o.m 0. 004 
29 2.298 0. 017 
30 0.381 0.012 
31 0 .850 0.Olb ., 
J. I. 512 0.022 
33 0 .137 0.013 
34 1.517 0.009 
35 0.268 0. 014 
36 3. 526 0.031 
37 11.m 0. 020 
38 z.m 0. 027 -
3? 0. 786 0. 006 . 

40 4.895 0.026 
) n 42 0.087 o. 010 

43 0.721 o. 004 
41 2.m 0 .015 
45 -0.019 0. 007 

. - l"\e --- ---- ------------ -------- ------ -------------- ------------- --

.en,t_,i.l,.y 1: CCV-I lden\ i \y 2: CCV 11: 40 A" Jm m 23, 1992 
' ,,, ;sk nm : ALL m 

iipht.Jeiohl : 1.0000 Solulio~ YololP : 1.00 
:-Peil ln te gri\ions : 3 Off-Peik ln\egr i \ions : I 
. ------- --- -------- -- --------------- ------- ----------- ------- --- --- --

Zr Sr Bi h Ho Sn Si Al • 

I ppb l ( ppb) I ppb) ( ppb) (PP•) (ppb) t, pb) (ppb) 

: ,n -13 .730 -o.m -153.951 1.064 565.217 -0. 000 389.388 414.985 
. 0. 2.350 0.243 18.744 b.nl 298 .8b4 3.341 7.649 1.573 

U.D. 17.W 33.487 12.175 634.295 52 .876 88086292. 569 1.m 0.379 

V Zn~ Cu- Li Co_ Hi__ LI Ea 

( ppl·) (ppb) (ppb) (ppb) ( ppb) (ppb l (pp b) ( pob) 

, ,n 12.567 m .360 485 .017 -2.342 m.296 487.511 6.792 -1.m 

. 0. 39.m 2. m 1.191 0.327 6. m 8 .618 4. 075 0. 40& 

u.n. 316.663 0. 579 o.m 13. 976 i.m 1.768 59 .m 29. 737 

Fe -- Ci Cr_ Wd Ce 51 Ba .._ p 

( ppb) ( ppb l ( ppb) (ppb) (ppb) ( ppb) ( ppb) ( pp b l 

,rn 483.026 453.217 m.m -35.501 -87. 462 -m. 736 490.924 34.692 ., . 6.875 3.717 2 .1 48 18.912 23.713 14.990 3.089 14.m 
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k.S.O . 1.423 0.820 o.m 53 ,Z/3 

no___ As - Ill-
(PO~) ( ppb) (p;b) I ppb l 

s.m m.m 478 .769 446 .m 
U85 3.616 14.376 10.169 

u . n.m o.m 3. l 07 2.278 

Ti Cd... p ' ,. -
( ppb l ( ppb l lnb) I ppb) 

. ,n m.m m .312 468.269 4951.307 
J . • .1 72 ~.m U73 3 7. 733 
U .D. o.m 0. I 75 1.126 0. 762 

II 
(p~bl 

: an 293.713 
V. 46.823 
R. 5, & , 1s.m 

·-- ----- -- ----- -- ----- ---- --- ... ------- _________ .,. ___ ----- -------- ------

rrN:.t,ed Counts Sl~tislics 
,~_' nm : ALL m 

11 :42 Aft ,hnmy 23, 1992 

1p1 'eioht : 1.0000 Solution Yolu1e : 1.00 
-Pea~. lnlem tion s : 3 Ofi-Pe•k lnlw•ti on s : I 

M __ -_ . . ---------- ------ ------------. ----- -- . ·- ----------- . ·-----
al ~ Chmel ftm lptllm S.B. lpulm ~R.U. lpulm 
--------- ------------------------ ----------------------.. --.. ------- --

0.013 . O.Ov7 
? 0.002 0, 005 L 

3 -0 , 061 0.018 
5 0.007 0, 014 

N t.m 0. 010 
7 ·0.056 0,017 
8 0, 120 0, 006 

0.328 0.017 
10 -0 , 006 0 .007 
11 0.029 0. 004 
12 o.m 0. 004 
14 -o.m 0.009 
IS 0. 002 o. 009 
16 -o.rn 0.013 
17 ·0,002 0.002 
18 -U88 0. 003 
19 0. 004 0.014 
20 0, 100 0. 001 
21 -0 . 016 0, 003 
22 o.m 0. 017 
24 0. 027 0. 00 7 
25 -0.023 0 .012 
26 -0. 002 0.009 ,, 0.018 U02 ., 
28 0.01 ~ 0.018 
29 0, 006 o. 001 
3~ -0. 020 0. 004 
31 0. 050 o. 018 

27. l 12 9. 503 o.m 41.bli 
WHC -SD- WM-DP-025 

~o - .. Se .._ Ati ,_ Pb-....., Addendum 14 Rev 0 
..; 

( ppb l I ppb l ( p~ b) (ppb) 

m.m m.m m.m m.s22 
6. 831 36 .ii l 2. 702 24.722 
1.m 8.067 o.m 5.006 

"n - Sb V BP ..... ..... ,. 
( ppb) I ppb ) ( ppb l (ppb) 
490.934 m.m 488 . 472 m.149 

2.m ~5.801 2.m 2.868 
0.5:i4 12 .m o.m 0, 602 
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32 0.001 0. 00 9 
33 -1. •)61 0.007 
34 -0. I I 9 0.003 
35 -0.003 O.OOb 

36 -0. I 17 0.006 
j/ -il.081 0.030 
38 0.017 0. 0 I 2 
31 -o .m •.004 

40 0.01• 0. 008 
42 0. 008 O.OH 
0 0. oz! 0. 004 
H -,) . 096 0.00 1 
4 5 -0. 066 0.003 

;entih 1: CC!-1 Idenlitr 2: m 11:0 A" ,lmuy 23, 1992 
isk nm : All SIN 
i1p le Veigl,l : 1.0000 Solution '/olute : 1.00 
1-Pe.t. lntm,lions : 3 OfHe,k lntegr.ti m : 1 

WHC-S•~~M-DP:025 
.A.d_de-ndum 14 R'ev O-

-... --------------- --. ----------- ----- -------- ------------ --- ---- -- -- -
Zr Sr Bi T • Ha Sn Si 

I ppb ) ( ppb ) (pp~) (pp b) (PP•) ( ppb ) (p,b) 
:an ·14.035 -0. 9! 2 -4 ! • 891 -5. 3 I 4 1217 . 391 -11.489 -1.100 
.o~ 3.302 0. I 84 17.320 9.00 680.890 3. 981 3 .86 7 
f: .s 23.m 20-217 4£.120 170 . I 66 55.930 34.648 351.568 

V Zn C; Li Co Hi L1 
( ppt,) ( ppb ! (p pb ) ( ppb l .· (ppb) ( ppb l ( ppb l 

'a -29.169 -u.m -5.647 -2. 444 2. 912 s.m 6.792 
. D. 9.272 0. 314 0. 815 0.924 2. 063 J.m 7.058 
RJ .. 31.787 0. 716 14.m 37.807 7U38 6U02 103,m 

e 
Fe c. Cr Hd Ce 51 i. 

(ppb / ( ppb) ( ppb ) ( ppb) ( ppb l ( ppb) ( ppb) 
• in -s.m ·32.902 -10.324 -79.761 -103.484 -123. 984 -2. l 14 
D.- 4.729 0. 097 1.107 7.472 18. 541 3 5. 280 o.m 
R.U . 85 .116 o.m 10. 726 9.367 17. 917 28.m 26.m .. 

"" "g Al Ha Ro Se Aq 
(p pb) (ppb) (p pb ) (ppb) ( ppb l (ppb) (p pb ) 

an -7.027 -3. 798 -39.133 -48.m -1.688 -11.317 -7. l 89 
0. 20.m 0 .127 5.214 11.m 2.813 19.087 o. 971 
R.U. 288 .rn 3. 331 13.323 23.m 166.656 lb8.m IU03 

Ti Cd ( Rn Sb y 
( ppb) (ppb) !,pb) l ppb l (ppb) ( ppb) {pp~ ) 

an -5. 872 -0 . ~6~ 5. 237 -154.219 o.m 3 .682 2. 087 
D. 0. 817 1.m 2.288 2tl68 0.780 75.831 2.779 
R.U . 13.910 m.m 43.685 15.671 217.857 2059.675 133.185 

Tl 
( ppb) 

an -36.802 
L 22.605 
R.s.r 61.425 

----------------.. ---------------------------------------------- -----

Al 
( ppb l 
-68.680 

6. 914 
10.067 

E°u 

( ppb ) 

· I. 973 
0.164 
8.296 

p 

( ppb) 
48.S64 
16.017 
32.982 

n 
( prb) 

3.018 
10.612 

351.626 

~~ 

(p,\) 
·o.m 
o.m 

86.m 

1 50 



:mcl2I Counts Slalistic; ll:~1 H Janwr 23, 1992 
! Sk nm : ALL m 

• iqh t : 1. 0000 Solu ti on Volm : U O 
.ear.lions : 3 OfH!,k ,~1e~nt1on s : 1 

.ily l~ Chann el ~ean Xpulses 

' .. 
' 

'(') 

-t 

6 

7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 

. 21 
?? 
LL 

24 
25 
26 ,, 
Li 

28 
29 
30 
31 
32 
33 
34 
3~ 
36 
37 
38 
39 
40 
42 
43 
14 
45 

U 09 
48. 67 1 
o. m 
1.172 
6.273 
U76 
I. 871 
3.286 
s.rn 

22.416 
4.204 

18.975 
8.289 
4.091 
o.m 

1U77 
3. 187 

12.41:i 
2.rn 
2.m 
0. 398 
0.263 

32. 086 
0 .311 
0. 966 
4.m 
0.800 
t 938 
6.295 
o.m 
1.0 73 
0.562 
7.077 

45.646 
7 .1 70 
0. 120 
9.754 
0.159 
2.844 

IO. 407 
0. 086 

5. 0. Xpulm 

0.036 
~.413 
0. 010 
0. 027 
0.077 
0.074 
0.013 
0.022 
o.m 
0.139 

· 0.033 
0.213 
0.089 
o.rn 
0.002 
0.13? 
o.m 
0.111 
0.027 
·o .11a 
0 .012 
0.015 
0.276 
o. 008 
0. 007 
0.035 
0.013 
o.rn 
0.029 
0.006 
o. 260 
0 .001 
0.057 
o.m 
0. 057 
U07 
0. 084 
o. 006 
0.016 
0. 082 
0.011 

~k.U. !pulm 

~n\it r 1: R739 ~iq, m 10-50 ldenlity 2: 1B48AA,2F48Al,3J48AB 
.;k nm : ALL_m 
.aol• · · ,ht: 1.0000 Solution Yolm: 1.00 

.e9ntions : 3 Off-Peak Inte , ri tions : 1 

W8C- SD-WM~D~-02 ~ 
Addendum. 14 Rev 0 

11:46 Aft ; mary 23, 1992 

-
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rrectei Counts St. ti stIC; 11:44 .~M J,nm, 23, 1992 
,;k nm : ALL_srn 
:11le ~-;~ht : 1.0000 Solution Yoluae : 1.•0 
-P, mitions : :; Off-Peak Jn\earit1ons : 1 

,ilYte Chrnne l Nean !pulses S.O. !pulm ZR.SJ . !pulm 

4.509 0.036 
ls.b l! U13 
ua6 0. 0 I 0 
1.172 0.027 

6 b.273 0.077 
7 U76 o.m 
8 I. 871 0.013 

3. 286 9.022 
10 s.m 0.049 
11 22. 416 o.m 
12 4.204 0.033 
14 18. 975 0.213 
IS 8.289 0. 089 
16 4.091 0.047 
17 o.m 0 .002 
18 !U77 0.139 
19 3. I 87 0.048 
20 12.413 0. I 11 
21 2.430 0.027 ,, 2.m 0,118 <L 

2~ o.m 0.012 
l ~ 25 0.263 0.015 

26 32. 086 0.276 
., 

0. 311 0.008 ii 

28 0. 966 0.007 
iN 29 4.m 0.03S 

30 0. 900 0.0 13 
31 U38 o.rn 
3;_, b.m o. m 
33 0.343 o. 006 
3~ 1.073 0.260 
35 o. )62 0 .007 
36 7.077 o.m 
37 45.m o.m 
38 7. I 70 0.057 
39 0.120 o. 007 
40 9.m o.m 
42 0.159 0. 006 
43 2.844 0. 016 
44 IO. 407 0.082 
45 o. 086 0.011 

!entit y I: Rm Diq, SH lo-50 Identity 2: IB4BM 12F48AJ,mm 
isk nm : ALL _m 
llOlP" ' ,ht : 1. 0000 Solu\ioR Volume : 1.00 
i-Pe witions : 3 Oft -Pei~ lnte~rilions : I 

WHC -SD- WM- DP-025 
Addendum 14 Rev 0 

---\ 1 S2 

:: 

--



'?. 

. I. 
~.5J . 

= ,n 
. D. 
R.S.D. 

e in 
. D. 
R.U. 

J") 

R.5.9. 

Zr 
( p' i) 

2044 .698 
lb.372 
0.807 

I ppb) 

333U51 
69. 040 
o.823 

f p 

( rio l 
1035.132 

15. 7b6 
1.m 

( opb l 
107:iJOI 

7. 948 
1.740 

Ti 
I ppb l 
968.880 

7. 7 b4 
o. 801 

Tl 
(ppb) 

1032.098 
77. 461 
?.505 

Sr 
( ppb) 
!958 . 164 

lb. 61 ! 
0.848 

Zn 
I pib) 
trn.m 

12.m 
o.rn 

CA 

( ppb) 
2049.103 

18.750 
Ul5 

"Q 
lppbl 
1028.067 

7.679 
o.m 

Cd 
( ppb) 

1920.B32 
12. 251 
0.638 

)i h 
( i1b l ( ,pol 
m.m 73 7.584 

10 .1 00 17 .072 
1.590 2.315 

c,J Li 
( ppb) ( ppb) 

rn .89 7 1931.122 
7.b89 21.639 
0. 80! !. 12! 

Cr Hd 

( PP' l I pob l 
1013.407 961.502 

11.393 53.132 
1.124 s.m 

As Ma 
lp,b) I ppb l 
1rn.m 297U31 

16.474 21.029 
I. 616 0. 707 

B [ 

( ppb l (ppbl 
1427.876 929.320 

l !.236 42.866 
0.787 4.613 

ofrtcted Counts Statistics 11:51 Aft Jinmy 23, 1992 
.sk r,au : All SI~ 
uple Ve ight : 1.0000 Solution Yolu1e : 1.00 
n·Peif: lntear.tions : 3 Off·Peaf, lntegr1lions : I 

H~ 
I 1?i ) 

308978 .?ol 
srn .m 

1.632 

Co 
t ppb) 
1m.m 

20.904 
1.067 

CP 
I ppb l 
m.566 

33.135 
UOB 

"o 
( rpb l 
1990.168 

9.271 
0.466 

"" ( ppb) 
977. 978 

8.428 
0. 862 

n~l)'te Channel "m Kpulses s.». lpulses ZR.S .D. lpu lm 

0. 016 0. 00 1 
o.rn 0. 002 

3 ·O. 034 0. 016 
·0.026 0. 016 

6 1. 5 58 0. 009 
7 ·0.032 0. 006 
8 0.946 0.01B 
9 0.733 0. 024 

10 ·0.012 0.018 
11 0. 211 0. 006 
12 0.229 0.007 
14 ·0.012 0.003 

Sn Si Al 
WHC -SO- WM- OP- 025 

~ Addendum 14 Rev 0 
·1,ibl . . -. I ~P~) lppil 
lvl 1.201 115U23 1159 .936 

17.567 8. 409 9. I 89 
1.737 0.728 0.792 

Mi La Eu 
( ppb ) I ppb) I ppb l 
989.007 101U97 1003.m 
11.rn B.483 9.058 

1.1 26 0. 836 0. 902 

St P,1 

( ppb l lprb) I ppb l 
m.m 1m.rn 2085.352 
45.848 16.m 53.B73 
Lm O. B60 2. 583 

s~ AQ Pb 

( ppb l I ppb) I ppb l 

933.342 311.m 1026.281 
20.m sz.m 12.059 

2. 201 22. 213 1.175 

Sb y !e 
( ppb l (ppb) (ppb ) 

838.447 1963.839 1942.839 
35.463 ! O. 994 15 .307 
4. 230 0.560 0.788 
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--
·--

-0. 003 0. 002 15 
-

WHC- SD- WM- D.P-025 
lb -U 67 0.018 Addendum f4. ~e v 0 
17 -U0 5 0.000 
18 -0. 092 0.007 
19 0. 156 0. 00 4 
20 I. 203 0. 172 
21 0. 000 0.007 
22 0, 04 1 0.010 
24 0. 029 0.003 
25 -0. 034 0.002 
26 -1,,),)0 9. 00 5 
27 UI S U03 
28 0.051 0. 007 
29 0.093 0.00 2 
30 -0. 019 0.007 
31 1.m 0.022 
32 -0. 000 0. 006 
33 -0. 047 0.007 
34 -0.110 0.006 
35 -0. 002 0.009 
36 -0. 091 0 ,008 
37 -0 .117 0 .02 0 
38 3.338 0. 030 

! 39 -0. 064 0.006 . ., 
40 0.009 0. 005 
42 0. 008 0. 014 
n 0.026 0. 002 

.M 44 -0. 006 0. 001 
45 -o.rn 0. 002 --

--M -- ---------------- ------------------ -------- ----- --- ----- ----- -

' _q40 -. 
:enitrty 1: 1!-\46 Dio Blrnk Iden ti \7 2: Pim\ 11:51 Aft ,lmary 23 1 1992 

;sk nate : ALL Sin 
;a p I Vei 9h I : I. 0000 Solu lion Volute : 1.00 ~ 

-Peak Integrations : 3 Off-Pe ak Int eg ri \i m : I 
---------------------------------------------------------------------

M Zr Sr Bi h Hg Sft Si Al 
{ppb) (ppb) ( ppb) ( ppb) ( PP1 l (p pb) (nbl ( pp b) 

'•rn-- -12.rn -0.295 -n.m -26.364 1m.m -S. 823 m.263 99 .696 
. D. •l.m 0.061 17.145 9.902 m.667 1.423 12,098 9.842 

LS.D. 2.063 20. 830 122.780 37 . 560 38.082 24.437 2.m 9.872 

Zn Cu Li Co Mi Li Eo 
( ppb l (ppb l I pp b) I pp b) I ppb l I ppb) (ppb) ( ppb l 

,,n -37.216 -27.607 37.292 -2 .m I. 731 -2.223 -s.m -2.211 

J. 25.918 0.492 1.m 0, 256 0.491 u oo 0 .000 o.m 
R. S. D. 69.642 1.781 U 37 10.942 20.m 1as.rn 0.000 20 . 588 

Fe Ca Cr Nd Ce s, Bi p 

(ppb) (ppb ) { pp bl ( pp b) ( pp b) ( pp b) ( pp b) (pJ b) 
;an 41.239 153 . 87 I -3. 488 -80.220 -98.772 -154.m -1.m 30 .068 

J . 1.m 2?.159 3.085 4. I 88 8. 162 6.1 99 o.m 10.m 

U .D. 3. 221 1a.rn 0a. m 5. 221 a.m 4.006 ! 3. 804 61. 028 

s "g A; Hi "D Se Ag Pb 
(p pb) I ppb) lpp b) !, pb) (p pb) ( ppt ) ( ppb) ( ppb) 

e1 n 34.440 I 5. 121 -37. 410 1123.1 79 -2 .110 H.892 -4.m 4.225 

---~ :. 154 



15 · O, 00 j U02 
16 -1.067 0. 018 
17 -0 .005 0, 000 

18 -0 .092 0. 007 
19 0 .15b 0. 004 
20 1.203 0 .172 
21 0. 000 0.007 
22 •..l4 4 0.010 
24 0.029 0.003 
25 ·O. 034 0.002 
2b -0. 000 0. 005 
27 0.0 15 Uv3 
28 0. 051 0.007 
29 0.093 0. 002 
30 -o. m 0. 007 

,l 31 1.m 0.022 
32 -0 .000 o. 006 

" -0.047 0. 00 7 JJ 

Q 34 -0. I I 0 0. 006 
b 35 -0.002 0.009 

36 -0 . 091 0. 008 
37 -0 .117 0. 020 
38 3.338 0.030 
39 -0 . 064 0.006 

n • ., 40 0.009 o.m 
bl(') 42 0. 008 0. 014 

43 0. 026 0. 002 

et 44 -0 .006 0.001 
1 45 -0 .056 0.002 
. -f~ -- --- --- --- -- --- ----------- ---- --- . -- -- --- --- --- ----- -----. -- ._ -

,q40 
ty I: ~ Dig Blinl; Identity 2: Pimt 

as nm : All _Sln 
;a Veighl : 1.0000 Solution Yolm : 1. 00 
~-Peat. lnteqratioos : 3 Off-Peak lntegnti ons : l 

. ------- ------ ------ --- ---------------------- ------- --- ------- -----

·,eao 
,.r.--
: U.D . 

~ea o 
; . D. 
: R.S .D. 

le an 
; • D. 
: u.o. 

l r 
l ppb ) 
-12. 814 

o.m 
2.063 

l ppb) 
-37.216 
25.9 18 
b9.642 

Fe 
l pob l 

44.239 
t.m 
3.221 

l ppb l 
34.m 

Sr 
{ppb) 

-o.m 
Ubl 

20. 830 

Zn 
( ppb l 
·27 .607 

o.m 
1. 78 1 

c~ 
l ppb) 
153.871 

29.159 
18. 950 

"Q 
(opb) 

15 .121 

Bi h 
l ppb l {ppb ) 

-13.964 -26.364 
17.145 9. 902 

122.780 3U60 

Cu Li 
f p,b ) ( DDb ) 

37 . 292 -2.m 
1.580 0.256 
4.237 l O. 942 

Cr Nd 
(p pb ) lHb ) 

-3.488 -80 .220 
3.085 4.188 

88 . 458 5.221 

A; Ha 
lppb) I ppb ) 
-37.m 1123.179 

--WHC-SD-WM-Of-025 
Add~ndam · 1"4 -Be v 0 

Hg Sn Si Al 
(p pt ) (,Pb) lnb l {ppb) 

1m.m · 5 .823 544.263 99.696 
m.667 1. 423 12.098 9. 842 
38.082 24.437 2.223 9 .872 

Co Mi La £u 
f ppb) f pp b) (ppb ) ( p,b) 

l. 73 1 ·2.223 -5.433 ·2. 211 
o. 491 4 .200 0. 000 o.m 

2s.m 188 . rn 0.000 20.m 

Ce St Bi p 

l ppb) {ppb) (p ph ) (p,b) 
-98.772 -rn.m -1.992 30. 068 

8.162 6.19,9 o.m 10.m 
B.m U06 13. 80 4 61.028 

Ao Se Ag Pb 
lppb) (ppb) ( ppb) l rpb) 

· 2. 110 26.812 -U29 4.225 



.D. 
U.D , 

R.U . 

, in 
J , 
U .D. 

7.m 
22. 808 

Ti 
( ppb) 

-2.m 
1.035 

4!.0b3 

ll 
( ~p~) 

33 . m 
10, 742 
32,046 

o.rn U31 13 .m 
3.0l7 21.!39 l. 21 l 

Cd 
I ppb) I ppb) ( ppb) 

-1. m 66U!2 -186.444 

0.327 6.0~0 34 ,884 

4U85 o.m 18,71 0 

mecled Counts Statistics 
isr. nm : ALL_SIA 

11:57 A~ January 23, 1992 

m le Weiahl : 1.0000 Solution Volm : 1.00 
·, -Pei~ lntemlions : 3 Off-Pei~. Intecnlions : I 
-t-,..._ ------------- ------- ------ ------- -- --- --- --- -- ----- -- ----------

1 ~ le Chmel "m lpu lm S.L (pulses ~R.SJ. Kpu! m 
- . ---- -- ---- ----------- ------ ---- ---- ---- ---------- ------ -----------

f) 

i-
J 

i M 

;""' 
'l 

8 
9 

10 
11 
12 
14 
I 5 
16 
17 
18 
19 
20 
21 
22 
24 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

0.047 
0. 046 

-0.037 
0, Ob4 
1.m 
0. 064 
5.027 

m.rn 
0. 326 
0.612 
o.m 
0.222 
0. 047 
0. I 40 

-0. 003 
-o.m 
o. 948 
I. bOO 
2.rn 
0.166 
0. 063 
0.013 
o.m 
1.m 

27. 371 
0 .197 
0. 002 

-20 .807 
0.267 
o.m 

-0.094 
-0.015 
-0.075 

0.013 
0.017 
0. 012 
0.027 
0. 009 
UOI 
0.039 
1.402 
0.039 
0. 008 
0. 003 
0 .016 
0. 004 
0. 010 
0. 002 
0. 013 
0.027 
0. 022 
0.023 
0.048 
0. 0IB 
o.m 
0.020 
0.035 
o. 340 
0.003 
0,012 
0.000 
0.008 
0. 012 
0. 01 I 
0. 003 
o. 014 

I. 907 19. 790 1. abZ !UH 
90.m _ run- ~U07 392 .839 WHC-S0- WM- DP- 025 

Addendum 14 Rev 0 
~n Sb 3e 

I ppb) ( ppb) ( ppb) ( I Pb l 
0 .1 93 1. m U61 o.m 
o.rn 76 .499 1. 390 o.m 

238 .366 mo . 516 21.990 86.39 5 

---' 156 



37 0.532 
38 3.m 
j? 311.m 
40 0.051 
42 o.m 
i3 0. ~ 33 ,~ •1) , 013 

45 ·0 .058 

0.064 
o.rn 
,.m 
U06 
0.017 
0. 00! 
0. 00 1 
0. 009 

WHC.-S0...:1,./M:.._ OP-=02 5 
Addendum 14 Rev 0 

·1r.\i \y ! : m 1 Su J3AP89H lden\ i ty l: 10 HOs l 11:58 AK Jmary Z:i, 1992 

,sk nm : ALL Sin 
!aple Veigh l : 1. 00~0 So lution Vo lute : 1. 00 
,·Pe.t. lnlw1tions : 3 Off·Peal: Intw1tim : 1 
-- - .. - - - .. - - - - - - -4 -- - - -- - ---- - - - - - -- -- - -- - - - - - - -- -- - -- --- - ---- - ....... -- - - -

Zr Sr Bi Ti Ho 
( ppb l ( ppb l !p,b) ( ppb) l PP• I 

,an 1.382 0. 872 -17.106 -7.m WU83 

.D. 6.098 Q.664 12.078 18.622 m.203 

R.U. 441.300 76 .165 70. 608 m.279 23. 094 

i Zn Cu Li Co 

' ., 
lo pbl f ppb) (ppb} ( ppb l ( ppb) 

, in rn.m 8. 194 108.315 21.486 IJ.rn 

.P: 55. l 24 0.670 0.746 1.579 0.944 

~. S. D. 12.683 8.178 9.689 7. 347 7.018 
. I"? 

Fe Ca Cr Hd Ce 
M (ppb) ( ppb} (pp~} ( ppb) 1,pb) 

303.131 219.095 1m.rn -26.009 -o.m 
8.796 3.m 9.602 2U84 52 .162 

Rrr:-0. 2.902 I. 705 0. 946 82. 986 6931.144 
; 

s nq As Ni "o 
( ppb} (opb) f ppb l (ppb) (ppb} 

nn 31577.026 37.m -9.m ·12948.031 02.m 

·M 392.557 0.633 t~.m 0.000 2.m 

k.U. 1.m 1.669 m.m 0.000 2.876 

"" r i Cd "n 
( ppb) ( ppb} (PP~) ( P?b } ( ppb} 

,an -0, I 81 2UZ2 728. 72l 183783.710 U33 

• & ' t.m 2.677 6. 774 2670.228 o.m 
R.U. 1021. 029 10,573 0, 930 t.m 12.873 

Tl 
! pp b l 

ean t9.m 
.D. 63.m 
R.S.D. 327.m 

--- --- - - ---------- ------ -------- ------- ------- -- -- -- -- ---- -- ---------

orw ' ' t oonls S11. l is \ ics 
• All _m 

12:05 P" Jm iry 23, 1992 

ei ght : 1.0000 Solul i~n Yolm : l. 00 

Sn Si 
( ppb) ( ppb) 

16.m 3237.416 
o.rn 2U98 
0.802 o.m 

Ni Li 
(ppb) ( ppb) 

47.m 4.076 
2. 4 78 6.m 
U66 m.m 

51 Ba 
( ppb} !p,b} 
-15.779 !.261 
72.277 I. 233 

458.064 97.855 

Se Aq 
( ppb) (ppb) 

57.603 0.967 
3U98 3.368 
60. 064 348. 390 

Sb y 

( ppb) (ppb} 
29.m 10. 656 

103.540 2.631 
m.m 24.686 

Al 
( ppb) 

52025.976 
582.580 

1.120 

Eo 
( ppb} 

0. 303 
0 .849 

279 .696 

--
(,pb) 
996U24 
m.m 

2.434 

p~ 

(ppb) 
-19.317 

5.433 
28 .124 

~e 
(p p~) 

0.808 
o. 108 

13.323 

---' 1 S7 



jl 0. 831 o. 007 
32 1, SO I 0.0!8 
jJ 0. 156 0.009 
34 I. 488 0.007 
J~ o.m 0. 001 

36 3.m 0.042 

" 11.281 0.091 J, 

38 2.261 0. 032 
39 0 .768 0.014 
40 4. 800 0.052 
~2 O.OR~ 0. Ci 2 
43 o.m 0.006 
H 2.m 0.027 
45 0. 01 l 0.002 

den tity 1: CCY-2 Id entity 2: CCV 12:56 r~ January 23, 1992 
isk nm : ALL m 
lip! e Weight : I. 0000 Soluti on Yoluae : 1.00 
1·Peat. ln\eqrati ons : 3 Off-Pea~ lntegr•tions : I 

\✓ H C-SO-WM~DP.---U2 5 
Add~ndum 14 Rev O 

---- -----.. ---------------- --- ------------ ..... -------------- ..... ----------
Zr Sr Bi l• Hq Sn Si 

( ppb) ( ppb) (pp\ ) ( ppb ) (p pl ) ( ppb) ( ppb) 
,in ·1 8.004 -1.033 -m.m · 30. 191 -1m.rn -9 .207 364.968 
.P'.(') 2.m 0.081 3.m 3. 551 ms .m 2. 008 J.387 
U.D . l l. 469 7.792 1.m 11. 763 18U31 21. 80 7 o.m 
t? 

M V Zn_,, Cv- li Cl'--"" Ni La 
I ppb) lp pbl ( ppb ) (ppb ) (p pb ) (ppbl- ippb) 

ean~ 13. 998 446.587 m.m -3 .191 482 .997 m.781 6.792 
J . l?.m 3.m 3.371 o.m 4.87? UIB 4.075 

R. ~ . 139.910 0.771 0.705 20 . 518 1.m . I.OIi 59.995 

Fe _ _ Ca_ Cr._ Nd Ce 51 h-
( ppb) ( ppb) ( ppb l ( ppb) (pp~) (ppb) (ppb) 

? in m.m 446 .905 497.217 -75.308 · 136.471 -m.m 486.776 

·Pn 1. 308 U53 6.297 5.592 23. 713 24. 976 j,570 

U.D. 0.278 U07 l. 266 1.m 17.37/. 11. rn o.m 

°' "o...... As_ Na...... ~;..__ Se Ag -( ppt,) (ppb) (ppb) ( ppb I I ppb) ( ppb) (ppb) 

?ln -7 .001 490.220 m .1 2a rn.m m.m m .609 503.620 
J, 2.884 3.848 18. 606 4.m l.m 23 .939 2. 067 

R.5.D. 41. 193 o.m 4.061 I. 048 1.179 4.m 0.410 

Ti---- Cd B ~ 
r ftn '- Sb~ v_ 

( ppb) ( pp8 ) (p pb) (ppb ) ( ppb ) ( ppb I ( ppb l 
~an 482.611 476.931 451.564 mo.m 481.393 426.580 484.534 
.o. U93 3. 829 6.m 82.476 5.238 68.527 t012 
LU . I. I 80 0, 803 1. m I. 704 I. 088 16.064 0 .828 

11.__ 
(ppb) 

eH 502.336 
.L 14. 064 

R. S. 2.m 

Al_., 
( ppb) 
m.m 

U36 
l.!81 

Eu 
( ppb ) 

-2.536 
U16 

20.m 

p 

( ppb ) 
-4e .m 
32.777 
67. 531 

Pb 
(ppbl 
476.918 
16.m 
3.480 

h -( ppb) 
466.013 

U93 
1.071 
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orrected Cmls Slatislics 
,e : ALL m 

12 : 58 Pft January 23 , 19?, 

1ht : 1.0000 Soluiion 'lolm : !.00 
de. .,d eara\ ion s : 3 Off-P e,k Intmations : I 

:- r 
·i 
·, 
IQ 

in 

ii 

:~ 

.i 
oO 
ii 

.U • 

,-

e 0-
g 

b 

6 
7 

10 
II 
12 
l 4 
I 5 
16 
17 
18 
I 9 
2v 
21 
22 
24 
25 
26 
27 
28 
2? 
30 
31 ,, 
Ji 
n 
JJ 

3~ 
35 
36 ,, 
J , 

38 
3? 
40 
42 
43 
H 
45 

0. 008 
·C . 008 
·O.m 

0. 007 
1.514 
o.m 
0.086 
0.312 

·0.01? 
0.050 
0.047 

·0.015 
-0.005 
·0.106 
·O. 003 
-0 .091 
-~.009 
0. 203 

. -,),019 

· ·O. 010 
0.015 

-0.031 
·O. 017 
0.020 
0.024 
0.007 

·O. 013 
0.052 
0.006 

-o.m 
·0.122 
·0.005 
-0. I 14 
-o.m 
0.006 

·0.071 
·O. 004 

0.019 
0.022 

·O. 008 
·0.058 

den\ih I: CCB-2 Identity 2: CCY 
ask n~• 0 

: ALL m 

S.D. kpulm 

0. 001 
0.003 
0. 031 
0. 00 7 
0.007 
0. 006 
o. 005 
0.013 
0.045 
0.004 
0.009 
0. 008 
0.0!7 
0.006 
UOI 
0.003 
0.007 
0.001 
0. 001 
0.076 
0.005 
0.005 
0.005 
o. 002 
0.009 
0.000 
0.009 
0. 010 
0.005 
0. 0 I 0 
0.004 
0. 006 
0 .003 
0. 010 
0. 003 
0. 004 
0.004 
0. 009 
0 .003 
0. 001 
0. 004 

ZP..S.D. !pulses 

h\ : 1.0000 Soluiion Yolm : .1.00 
,nlearations : 3 Off-Peil Jnte,r1tions .: I 

'~HC- SD"'l,./M--DR-02 5 
Add~ndum :l~ _Rev 0 

1 59 

. 



--·· ------- --------------------- ----------------- --- -----------------
WHC-SD-WM-DP-025 Zr Sr ' i ll llq Sn • - Si Al Addendum 14 Rev 0 

I ppb l ( ppb l (pp~) tnol ( ,p, )_ (?;b) [ 1Pb) t;, ol 
, e ~n -lb. m -1. m -36 .30b -s.m -1m.m s.m -23. 099 -75 .1 87 
, . r. o.m O.ln 32 .1 33 i.m W .925 1. 3-lO 3.322 5. 26? 
. r.. 3.m 9.449 8U44 BU89 31. 116 21.661 !UBI 6.996 

Zr. Cu LI Co ~i L, £ tt 
I pp~ l I ppb I [ppb) I f•pb l I ppb l I PP~ l (p p~) [ ppb) 

-~ ?rt -4 ; . 072 -11. ?:,I -4 . 8 .13 -2. 614 1.1 80 -1 1.m Ulb -2. l 68 
.D . 63. l l 0 o.m 1.m 0. 7 69 3.m 1.514 4. 706 0.209 

. R. S. D. 13U70 ~. 76 7 40.m n.m m.on 13 .1 43 11s.m UH 

f e Ca Cr Hd Ce 51 Ba p 
( ppb) (ppb) ( ppb l ( ppb) ( ppb) (ppb) ( ppb) (ppb) 

?ln -9. P.06 -15.468 - l I. 719 -103.260 -138.356 -IU.809 -2.989 64.747 
. D. z.m •.097 0.483 3U23 12.m ltm o.m 13. 871 
U.D. 22.691 0.629 4.124 33. l 42 9.215 10. l 41 9,203 21.m 

~o As fla "o Se Ag Pb 
I ppb I ( ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) ( ppb l 

ean 1.m -3.652 -29.m -4 6.99? 0. 000 20. 018 -8. l 42 -1. 812 
.r.- 10.477 0. 000 l O. 97! 6.277 1.rn 28. 7 56 l.323 9. 975 

R. S. D. 22-U•l 0.000 37.m 13. m 7215899. 785 !43.649 16.247 m.604 

Ii Cd ~ 

"" 
Sb V Be 

( ppb l I ppb) ( ppb) ( ppb) ( PP b) ( ppb) ( ppb) ( ppb) 

~I e~ -UlO -0.560 : . l 16 -224 .710 ·l.027 b6. l 97 3.013 -0.062 
.P. o.m 0.437 0.526 21.219 0.438 49.747 1.749 0. l 87 
IH'.!D . 6. 506 78. 085 16.888 9.443 42.m 75. l 49 58. 031 300.m 

n 
II 

( ppb l 
e 3n 17 .112 
. ~ i'8 .129 

P. . S. D. 164.382 

orfrc'ted Counts Statistic; 1:00 P" Jmary 23, 1992 
,s~ nm : All Sir. 
i1ple Ve1oht : 1. 0000 Solution Volm : 1.00 
r.-f·eit lnleora\ions : 3 Off-Peat. Jnlegralions : I 

U. lpttlm t_U.D. lpulm 

-0. 033 0. 007 
241 .212 l. 521 
-0.083 0. 013 

5 0. 00 5 0,005 
6 1.526 0.010 
7 20.m 0.172 
8 0.074 0.003 

0. l 41 0. 011 
IQ Ul3 0.023 
11 108.143 0. 620 
12 2U65 0. 124 
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14 95 . 976 o.m --

15 ~0.264 o.rn \mC- S D-: \✓M- DP - 025 

l 6 19.347 o.m Addend\.1 111 14 -Rev 0-
17 -U06 UO l 

18 · ,i.0 72 o.•04 
19 IU97 0. I 30 
20 55 . 633 o.m 
21 11. 802 0.068 ,. 
Li 0.273 0. 018 
24 0.069 0. 004 
25 -o .m 0.003 
26 JM .126 l. 065 
27 0 .111 0.007 
28 0.122 0.008 
29 22. 309 0. 137 
30 -o.m 0. 008 
31 15 .889 o.m 
32 ·0.009 0.006 
33 0. 407 0.012 
34 1. 063 o.m 
35 0. 014 U06 

l 1 36 -0. I I 6 0.005 
37 220.579 1.079 
38 23.718 o.m 
39 o.m 0, 005 

10 40 47.099 0.253 

bM 42 0.856 0. 006 
43 0.023 0.003 

M 44 -0.008 0.000 
45 ·0.065 0.002 

·-- --------------------- --- ...... -- -____ ..,_ --- ----- --- --- -------

a, 

1~i\y 1: SSI! STD lFmC Identity 2: Direct 1:01 !'~ ,la nmy 23, 1792 
i~i ~m : ALLJI" 
a.,w~ Veiohl : 1. 0000 Solution Yolu1e : 1.00 
dea~. lnleorilions : 3 Off-Peak Inle~r•lions : I 

----------------------------------------- ------------------------
Zr Sr Bi la Ha Sn Si Al 

~ ( ppb) ! ppb) ( ppb l ( p~b l (pp1) (ppb) ( p pb) ! p,b l 
; an -35.100 97oa.m -64.932 -6. 590 -m.m 4858.878 -31.m -146.m 
. ~. 3. 302 61. 220 13.m 3.375 rn.m 40 .495 2.016 4.396 
P..U . 9.408 0. 631 20.550 51.217 103. 621 o. 833 6.409 3. 004 

Zn Ca Li Co Ni La En 
(ppb) ( ppb) ( pp bl ( ppb l ( ppb) ( ppb) ( ppb l ( ppb) 

~ln 821.203 9608.592 4757.472 9772 .276 9507.369 muss -10.866 -0. 889 
. D, 32.749 ss.m 28.677 49 .053 54.278 30.554 2.353 o.m 

R. S. D. 3. 988 o.m 0. 603 U02 0.571 0.644 21.652 27. 701 

f~ Ca Cr Hd Ce s, 81 
f ppb) (ppb) ( ppb ) (ppb) I ppb) (ppb) (ppb) I ppb l 

? ln W4.W 9356.357 ~935.892 -44,466 16.212 -1081.947 . 9764.398 1112.040 
.D. 42.465 ~B.rn 2a.m 8.005 10.m 10.m 64. 984 48.m 
P..S.D. U91 0. 626 0.576 18. 003 66.028 0. 954 o. 666 U66 

"~ As Ma "o Se Aq Pl 
( ppo l ( ppb) !n b) ( pp b) ( ppb) !ppb) lppb) ( pp b) 

161 



,----------------------------;-------------------··---·-- - ---- -- - ------

e.n 
. D. 
U.D . 

' 0. 
R.U. 

J . 
R.U. 

31 . 942 
9.10 7 

2U62 

Ti 
( ppb l 

-5. 736 
0. 62 6 

1O,91 l 

I' l 

( ppb ) 

-34. rn 

H. 639 
42.m 

-1883. m -1 5.328 ms.m 
30.107 9.m 35 .585 
o.616 63 .172 o.m 

Cd 

I ppb ) ( ppb) ( ppb) 

9270 .923 4718.687 4989 . m 
4\.31? 2U O! 31.005 
o.m 0. 52 3 0.621 

mected Counts S!~ l i;!JCs 
.Ilk we : ALL m 

1:0:i ~ft Jmuy 23, 1992 

a~ Weioht : l.0000 Solo1ion Yolm : 1.00 
n-Vit•. lnteqralions : 3 Off-Pe•k Integri\ions : 1 --~----- --- ---- --- ----- -- --------- - ----------- -------------------

"' iahie Chmel ft m Xoulses S.D. !pulses ~F..S.D. Xpulm 
--•r- ---- -- ------ -------------- --- -- ---- ---- ------ -- -- ---- -- ------- --

! ... 

•• 

I t") 
) 

i 0,. 

3 
5 
6 

9 
10 
11 
12 
14 
15 
16 
17 
18 
1? 
zo 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

-0. 132 0.006 
o.m 0. 014 
4.739 0. 043 

-0. 019 0. 003 
1.539 0.017 

-0.049 0.023 
0. 014 0.004 
1.160 0.022 

-0. 032 0.019 
0.227 0.006 
0. I 03 0. 003 

-0.001 0.018 
-v.010 0.005 
-0. 0 70 0.0 11 
1.m 0.002 

76.40:i 0 .183 
0.020 0.006 
0.535 0.001 

-0. 007 0.010 
11.620 0.061 
1.m 0.007 
1.751 0.010 

-0. 406 0.011 
0.023 0. 003 
0.013 0.009 
0.012 0.001 
0.079 0. 002 
0.081 0.006 
0.009 0. 00~ 

-0.053 0.005 
15.903 0 .068 
2 .600 o.m 

-~.m m.m m.m 33.203 
1. m -- H.m -_ - t.m 11.016 

35. 1-55 l 6. 319 0.389 33 . 17? 

"" 
Sb y De 

( 9pb ) ( ppbl ( /pb) (nb) 

ms.m 468 3.1 46 3.m -0.062 
25.337 3$.032 i.m 0. 000 
o.rn o.m 53.889 0.000 

WH C-SD-WM-DP-0 25 
Addendum i4 Rev 0 
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36 -~ .rn 
37 -o .m 
33 -1. •03 
37 -0 .049 
10 -v. oo 7 
42 -0.003 
43 0. 058 
44 -0. ¢08 

45 -0.¢47 

0.002 
o.m 
0. )11 
0. 009 
0.002 
UOo 
0. 00 1 
0.001 
0. 004 

WHC- S0 2 WM~DR-02~ 
Addendum 14 Rev O 

Jenlity l: SST 2 m mm ldenti\/ 2: Dim\ 1:04 Pn ,Jm.ry 23, Im 
lli. w e : Al l Sin 
mle Veighl : 1. 0000 Solution Yolun : 1.00 
~-Peak Integrations : 3 Off-Pei~. lntegritim : I 
------- -----.. --.. --- ------- .. ---------------------------------- ------- .. 

Zr Sr 8i Ti 
( PP b) ( ppb l (pp.) ( ppb) 

?In -80.589 -0.027 · 4984.378 -21.899 
J. 2. 604 o.m 45.122 l. 914 
LU. 3.231 2029.m 0.905 8. 738 

V Zn c, li 
( ppb) ( ppb l I ppb ) ( ppb) 

?i,11 -65.rn -2b.l 79 8. 202 -l.222 
.t U.177 0.523 o.m l. 848 
Rf D. 39.692 1. 998 9. 097 151.230 

M Fe Ci Cr Nd 
(pp~l (ppb) (ppb) (p pb) 

-0. I 08 40.767 -6.m 5123.rn .. 1.800 0. l i4 3. 993 21.m 
U.D. 1660.344 0. 426 60. 891 0'.536 

ng As Ha 
I ppb) ( ppb) (ppb) (ppb) 

Bn -3.827 -2.m 88 .576 -29.269 
9.866 0. I 27 2.980 3. 517 

Rd-,D. 111.772 5.094 3.365 12.016 

l i Cd B ~ 

( ppb) ( ppb) (ppb) ( ppb) 
i ,n -8.266 -0. 686 1.392 -91.785 
. n. O.Z82 1.1 63 2.182 ~4. 824 

R.U. 3.413 169.m 156.710 59. 731 

Tl 
I ppb) 

,in 9t467 
. 0. 30.653 
R.U. 32.448 

--------------------- ------ ----------------- -------------------------

ounls Statistics 
! : All_SIN 

1:05 Pn Jmm 23, 1992 

Ha Sn Si 
( ppa) (pph) (opb) 
217.391 -9.837 -70 .838 

11ov.m 5.452 2.877 
5lv.29- 55.426 4.061 

Co Ni La 
(ppb) ( ppb) ( ppb) 

-0.079 -2. 938 5078.m 
!. I 65 UOI s.m 

1401.m 85.239 0. 167 

Ce Sa Ba 
( ppb) I ppb l ( ppb l 
m1.2 11 5161. l 93 -26.735 

18.541 ,9 .831 0.679 
0.375 o.m 2. 540 

no Se Aq 

I ppb l (ppb) (ppb) 
0. 844 10.132 soa3.m 
1.141 12. 818 21.569 

Li5.m 126.506 0.424 

ftn Sb V 
I ppb) ( ppb l ( ppb) 

-1.402 -58. rn 27.796 
0. I ~j 31. 847 o.m 

10.942 ~4 .131 2. ~00 

Al 
( ppb) 
277.072 

9 .142 
3.m 

Ea 
I ppb l 
m2.271 

11.910 
0. 240 

-
p 

(ppb ) 
83.242 
n.m 
26.784 

Pb 
( ppb) 

rn1.m 
51.364 

1. 089 

~p 

( pp b) 
-o.m 
0. I 08 

86. 61 8 

163 



l • ,. V 

n-f'nk lntwa lim : 3 OfHNk hte~ r•lions : l 

1,lyjp Ch.on e! ~ein IpuJ; , , SJ . lp;lm 4~.SJ . Xp ulm 

lrJHC-SO- WM--D-P_-0 2 5 
Aci~~ndum Jf Rev 0 

22. 8?\' 0. I 15 
0.010 0. 001 

-1. 322 0.020 
5 IU!b o.m 
b 16.689 0. 097 

0.070 0.046 
i 2. 350 un 

? 12.037 0.051 
10 31. 069 0 .171 
11 o. 177 0.015 
12 0.056 o.m 
14 -0.020 0. 006 
15 -0. 061 0.017 
lb 0,287 0. 021 
17 -0. 009 0.001 
18 -o.rn 0. 004 
19 o.m 0.011 
20 o.m 0. 003 
21 0.015 o. 003 ,, -0.127 o. 080 ,, 

?, 24 0. 031 o.m 
25 -0.0?6 0. 004 

l !°') 26 -0. 006 0.004 
11- 1.4?7 0. 008 " M 20 UOl 0. 053 

·--~ 2? 0. 012 0. 000 
30 3.rn O.OH 
31 0. l 28 0.014 
32 31.m 0. l 00 
33 t.m o.rn 
34 -0. 08 1 0.022 ,- 35 -0.075 0. 005 

1i- 36 36.461 0 .178 ,.. 
37 -o.m 0. 069 

()' 38 0.030 0.013 
39 -o.m 0. 012 
40 0.010 0.005 
42 0,008 0.011 
C 14.204 0.08& 
44 53.137 0. 30 I 
45 0.654 0. 004 

--- ------ --- ----- ---- ---------- ----- ---·----- -· ·--- -- -.. -- ------ ------

dentity I: 5513 m 3B48AO Iden tit y 2: Direct 
ask nm : ALL _m 

1 :06 P" ,hnmy 23, 1992 

i1ple Veigh\ : 1.0000 Solution Volm : l.00 
dl•k lnleqr•tions : 3 Off-Peak Jn\eQr•tions : I 
------ --- ---------- -- -- ----- --------------------- -- ---- --- --------- --

Zr Sr h Ta Ho 
( ppb 1 I ppb l ( p,b) (ppb) ( PPI) 

: In 10466.317 -0.604 • I 886. 509 1orn.011 164-)434,783 
.D. 66.m 0.023 21.m 3U85 6354.709 

Sn Si 
(pp~) I ,Pb l 

18.414 8206 . 837 
10.m so.m 

_. 

--

Al 
(nbl 
4795.381 

21.011 

164 



U .L 0, 633 3.SH 1.127 o.m 

Zn Ca li 
I DDb) (; , b) I ppb l I pob l 

mo0.m -30 .rn -2. 861 -3.157 
m .200 1.337 1.097 0.579 

U.v . o.m U64 38 .332 1s .m 

Fe Cl c, Md 
( ppb) ( ppb) I ppb l I ppb l 

; in -1.?ol -21.013 2.651 -156. m 

J. 3.645 0.491 i.2S6 3,1, 054 

r. .u . m.m 2. 043 4i.36S 23.099 

"Q A; Ma 
lpphl I ppb l ( ppb l ( ppb l 

?an 5288.639 -2.m 5092.807 0. 006 

'~. 61. 746 0. 000 18.059 8.592 

R. S. D. 1.1 68 0.000 o.m 15098U85 

Ti Cd 
( pp b) ( ppb) (pp\) ! ppb) 

: In mo.m -o.m 1.m -148.177 

.0 ' 24 .118 2. ?03 U02 73.256 
U.D. 0. 487 43.367 31.458 49.m 

1"') 
Tl 

(ppb) 

~3 502U63 
30.653 
UIO 

. . " -- -- ---- ---- ---- ---------- --- --------- ---------, -------- ------

t') 
1rrre\ed C(,1.,n\, 5!,\ i:l.ic; 
;,('.~m : All m 

1:10 pr, Jmm 23, -1992 

aole ¥eioh1 : 1. 0000 Solution Yoluae : 1.00 
deal: Integrations : 3 OfHe1k ln\e~ra\ions : I 

·,a l r te Chmel ftean Xpulm S.D. lrulm ZU .D. lpulse, 

0.009 0. 006 
O.OIO 0. 002 

-o.m 0.012 
5 -1.001 o. 008 
6 1. 526 0.016 

0. 006 0.015 
8 0.719 0.002 
9 I. 551 0.011 

10 o.rn o.m 
11 5. 751 0.035 
12 2.218 0. 0 I 5 
14 -U02 0. 008 
15 2. 154 0. 020 

0 .387 58.895 0.617 o.m 

Li 
\✓ H C-SO- '.✓M-DP-02 5 

Co ~i Ea Addendum 14 Rev 0 
r ppb) I ppb l IHhl ( ppb l 
-12, 1 I 8 82. I 02 -20.375 -6.m 

Ub4 tm 4.706 0.260 
33.rn 6. 064 23.m 4. 000 

Ce St h p 

(pp~) ( ppb l ( ppb l I pi bl 
-9~ .1 71 -341. 387 -2.338 10306.486 
10.m 10.459 0.220 5U56 
11.060 3. 064 9.m o. 505 

"o SP A9 Pb 
(ppbl (ppb) ( ppb l (,Pbl 
9996.833 mo.392 4.991 -128.587 

31.639 41.978 6.837 8.559 
0.31"6 0. ?33 136.976 6.656 

ftn Sb Be 
( ppb) (ppb) (ppb) (ppb) -1 0.385 5. 521 9856.937 991U70 

o.m 60.m 59. 841 56. 231 
I 

I 

119. 400 1096.084 0 .607 o.567 

--

1.65 



16 2.m UOY 

17 ·0. 005 U Ol 

18 -o. vs s 0.007 
l 9 1.m O.Ov3 

2? 3.076 0. 0 I? 
21 1. m 0.006 
22 0.023 0. 03 1 
24 0.026 0.002 
25 -0. 038 0.003 
26 8.349 0.051 
27 0.0 11 0.003 
28 O. 01 2 0.01 8 
n 2. m U l6 
30 o.m o.m 
31 0. 880 0.029 
32 1.560 0,007 
33 0 .155 o.m 
34 1. 556 0.004 
35 o.m 0.006 
36 3.m 0.025 
37 11. 99 3 0 .167 
38 2.m 0.021 

r... 31 o.m 0. 009 
40 5. 030 o.m 

; -' 42 o.m 0. 004 
43 o. m 0. 004 , , n 
~~ 2. 630 0.023 
45 0.010 0.003 

- . -- ---- ----- ------ ----------- -- ---- ------ ----- ---- --- ---------------

ienf- CCV· 3 ld entity 2: CCY 1: 10 P" Jimry 23, 1992 
IS me : ALL rn 
uple Veioht : 1.0000 So lut ion Yol m : 1.00 
.1·.., f; Inteoritim : 3 Off-Peak Int eg rations : l 

. D. 
~D. 

.L 
U.D. 

. D. 
R.U. 

edn 
.} , 

Zr 
(PP~) 

-15.714 
2 .604 

16.570 

V 

f opb) 
81. 770 
31.287 
38 . 262 

Fe ,._ 
f ppb) 
504.273 

0. 823 
0. lb3 

I pp b) 
·14.129 
20. 827 

Sr Bi 
foob) (pp b) 

-0.577 · 238. 083 
0. 061 12.741 

10.m 5.351 

Zn - Cu 
f ~ot. l (ppb) ,._ 

467 .032 m.020 
3.127 3.m 
0.670 .o.m 

Ci - Cr 
( ppb) ( ppb l 
m.m m.m 

3.21? 2.691 
o.m o.521 

Aq_ As - -(p pb) (ppb) 
514.180 50U~5 

3.416 8. 780 

1l 
(ppbl 
·10.205 

5. :il I 
52. 048 

Li 
( ppb) 

·1.290 
0. 808 

62.&63 

tld 
( ppb) 
-91.m 
14.1 25 
I 5 .360 

Ma_ 
( ppb l 
m.m 
17.779 

WHC-SD~\m:::Gp- 025 
·Ad-dendum 14 Rev · 0 

Hg Sn Si 
( PP1 ) ( p pb ) ( ppb) 
-630 .m 3. I 48 m.m 
1044.157 3.504 1.m 
m.m 111.327 0. 290 

Co_ Ni La 
I ppb l {p pbl I ppb) 
510.m m.m -5.433 

4.770 2. I 37 4.075 
o.rn o.rn 75.007 

Ce 51 Pa ._ 
I ppb l (ppb) ( ppb l 
·106 .312 ·1 66.670 507.270 

4, 897 9.597 3. 083 
4.607 5.158 o. m 

"o - Se- Aa-... 
I ppb l (ppb) ( ppbl 
m.661 m.m m.120 

2.m 13.845 1.1 46 

Al _ 
(p pb ) 
m.m 

U69 
l.040 

Eu 
(ppb) 

-1. m 
o.m 

2U25 

p 

( ppb l 
U37 

20.022 
rn .741 

Pb .._ 

I ppb) 
467.070 
11.644 



U .D. 

u ... 

J , 

U.D. 

m.m 

Ti--
( ,pb l 
504.968 

3.W 
0.m 

l) ._ 

f pob l 
m .304 
18.bOb 
3 .756 

0. 664 1. 739 

CJ - }-

( ppb) ( ppb l 
506 .847 m.m 
1.rn Ul6 
1. 388 0.882 

3.321 o.rn 2.778 

~ ""- . 

. •. 
Sb ----

(9pb) ( ppb) ( ppb ) 
SOO l.658 m.m m.m 

51.387 U62 19.888 
].Oil 0.805 tm 

WHC -SD-WM-OP-025 
Addendum 14 Rev O 

, rrec\ed Counts Statistics 
is ~. nm : AL L SI" 

1:12 r" Jmary 23 , 1992 

uple Weiaht : 1.0000 Solution Volute : 
1-Pea~ lnteorations : 3 Off-Pe •k Jntegr•tim : l 

Hly P Chmel "m X~ulm S.D. Xpo lm iR.S.D. !pu lses 
- - - r -!!'f"' - - - - - - - -- - - -- - - - • --- - - ----- - - ----- - - - .... -- ... - .. .. .. - - - - -- - - - - - -- - --

J~ 

b 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
3(• 
31 
32 
33 
34 
35 
36 
37 

-0. 00 1 0.003 
-0.008 0.001 
-0.071 0.022 
-0. 004 
t.m 

-0. 028 
0.098 . 

o.m 
-0 .061 
0 .041 
o.m 

-0.015 
-0.017 
-0. 08 7 
-0. 006 
-0.085 
-0.007 

0. 038 
-0 . 005 
o.m 
0. 021 

-0.032 
-0. 015 
0.016 
0 .00 5 
0. 001 

-0. 00 7 
0. 040 
0 .014 

-U49 
-0 .110 
-0.011 
-0. II 0 
-0.066 

0.012 
0.023 

· 0. 038 
0.003 
O.OD 
0 .006 
0. 005 
0. 00 5 
0. 006 
o.m 
0.010 
0.001 
0.004 
0. 003 
0.001 
0.0❖2 

0.055 
0.008 
0.003 
U07 
o. 002 
0. 00 5 
0 .00 l 
0.005 
0.022 
0.004 
o. 007 
0.003 
0.006 
0 .004 
0.039 

-
0.218 2.482 =-

y · ...... ~p '--

(ppb) ( ppb) 
m.159 m.oob 

2.808 Ul2 
o.m 0.876 

167 



38 
37 
40 
42 
0 
44 
45 

-U09 
-o.m 
-0.007 
-0. ·)08 
o.m 

-U07 
-o.rn 

U20 
U06 
0.007 
o.rn 
0. 002 
0.001 
0.004 

~e~ti\r 1: m-3 lden\i!r 2: m 1:12 ~" ,!mm 23, !9Q 2 
; sk nm : ALL_m 
np le Veiq hl : 1.0000 Solution 'lolm : 1.00 
1-F,al Jn leqnt ions : 3 Off-Peik lntnrations : I 

e an 
J. 
u.o. 

. D. 
R :s .. 

! ar, 
.D ,... 

f:.S .. 

ein 
.D.
R r 

' 

.D. 
U.D. 

Zr 
( ppb) 
-20.599 

J.399 
b.792 

V 

(ppbl 
-106.488 

7.790 
1.m 

re 
I ppb) 

-8.934 
0.823 
9.208 

(ppb) 
-17.327 

U90 
30. 533 

Ti 
(ppbl 

·4. 923 
o.m 

10.m 

Tl 
(pp~) 

~an 4U85 
,t,, 28.120 
R.S.D. ~9.726 

Sr 
( ppb I 

-1.m 
0.04•) 
3.Col 

Zn 
(ppb) 
-42.m 

o.m 
o.m 

Ca 

( ppb l 
·43.291 

0. 017 
o.m 

"q 
I ppb) 

-5.040 
0.127 
2.510 

Cd 
( ppb) 

0. I b8 
i.m 

m.m 

Bi 
(pp~) 
-53.062 
22. 761 
42.895 

Cu 
( ppb) 

-3.635 
1.145 

31.496 

Cr 
( ppb) 

-5.m 
0. 871 

15.613 

As 
( ppb) 
·2U02 

6. 364 
29.596 

I 
(ppb) 

0.066 
Ul9 

6062.381 

h 
(ppb) 
-12.331 

1.m 
62. 718 

Li 
(pob) 

-2.m 
0.622 

24. I l? 

Ud 
( ppb) 

-42.m 
2U23 
57.bhl 

Ha 
( ppb l 
-54. W 
13.bll 
25. l Ob 

! 
( p pb) 
-220.682 

33. 641 
15.244 

!meted Counts St1tistici 1:14 P" Jmuy 23, 1192 
isk nr · All m 
Jtpll ,! : 1.0000 Solttlion Volm : 1.00 
.1-re1k tn!earations : 3 Off-Peak ln\e~rations : 

WHC-SO-W~-OP-025 
Adrlendum 14. --gev O 

H9 
(pp•) 
-630.435 
1467.512 
rn.m 

Co 
( ppb l 

-1. 731 
3.m 

197.648 

Ce 
( ppb l 
-!21.:i91 

22.6?9 
18.682 

"0 
( ppb) 

2.321 
1.198 

Sl.626 

"" I ppb I 
-1.m 
0,70:i 

53.733 

Sn 
( ppb) 

-U79 
8,947 

183. 382 

Hi 
(pp~) 

-1 .m 
2.412 

33. 732 

s, : 
I rpb l 
-149.794 

10.317 
6.887 

Se 
(ppbl 
n.m 
20. 868 
92.m 

Sb 
(ppb) 
-86.414 
54.420 
62.976 

Si 
I ppb) 
-I 5. 180 

I. 90S 
12.rn 

la 
( ppb I 

-8. I SO 
2.m 

28,869 

Ba 
( ppb l 

-2. 907 
0, 406 

13. 969 

Ag 
( ppb) 
-t m 
0. 953 

22. 571 

y 

(ppb) 
t098 
I. 061 

20. 820 

Al 
(ppb) 
-33.924 

6.249 
18.422 

Eu 
(p~~, 

-1.m 
o.m 

1U97 

p 

( ppb l 
39.316 
16. 0li 
40.740 

p~ 

( ppb) 
-12.m 

9.m 
78.67& 

,e 
( ppb) 

o. 062 
0. I 08 

173.m 

---:16S 



·1lyte Ch,ml Mm !pa lm U . ~~olm · ~R.5.D. Xpulm 

0.•18 U03 
0.01 2 0. 003 

-0 . 107 0.018 
-0. 033 0.007 
!. 618 0.006 

7 0.097 o.m 
8 2. 68 2 0. 003 

m.m 1,331 
10 o.546 0. 026 
11 1.213 0. 004 
12 0. 21 0 0. 00 l 
14 0.032 0. 005 
15 -0.005 0.013 
16 0.156 0.009 
17 -0.003 0. 001 
18 -0.097 0.003 
19 t.m 0. 010 
20 2.032 0.003 

0 21 3.m 0.018 
j 22 0.082 0. 022 

24 0.003 o.m 
25 -o.m 0.005 
26 0.019 0.003 
27 I. 508 0.026 

M 28 12.374 0.075 

lM 29 o.m 0. 00 1 
30 -UIO 0.098 
31 -31.m 0. 000 
32 0. 471 0.003 
33 0.060 0. 006 
34 -0 . I 16 0.001 
35 -0. 030 0. 005 
36 -0.056 0. 087 

j 37 0.800 0. 035 

M 38 3.790 0. 04 1 
39 63. 284 0.094 

-,a,. 40 0.076 0. 002 
42 0. 001 0.003 
43 0.030 0. 004 
44 0. 001 0. 00 1 
45 -0.063 0. 003 

----- ---- ---- --------- --------- ---- --------- --- ---- -- --- -- -------- ---

l✓ HC - SD-:-}JM - DP- 0 2 5 
Ad.den·dum·l4- Rev-0 

Jen \i\r 1: Rm Sat 13AP891·7 ld,ntily 2: 1011-5011 
isl nm : All SI" 

1:15 P~ Jmary 23, 1992 

Hple WeiQh) : 1. 0000 Solulion Yol m : 1.00 
,1-Pe.k lnlma\ions : 3 Ofi-Pea~. ln\,qntions : 1 
----- -- ----- -.. ---------------.... ---- .. --· ---------... --------------------

Zr Sr h 11 Hg Sn Si 
(ppb ) ( pp b l (ppb ) ( pph l ( pp1 l (PP~) ( p,b l 

e.n -11.m -o.m -90 .765 -30.829 541 3.043 24. 788 1689. 986 
. n. t.m 0.106 18.773 uoo 370.842 12.m I. 980 

12.698 20.S88 20 .684 14.920 6.851 50 .623 0 .117 

--

Al 
( ppb l 

11228U09 
m.s11 

0.492 



-
17 i.m o.•• )8 -.. , 
28 11. m 0,033 WHC-SD- WM~•B~o 2s 

10 1Q .. . 0 . 183 0. 001 Addend um 14 Rev 0 
~; 30 -0.00 5 0. 006 
-i , 31 -31. m 0. 000 
'o ,0 

1) . 48 3 Q.ti07 J£ 

:e J j >l.05 3 0.010 
~~ " -0 .118 0.004 Ji 

)b 3; -~ .015 0. 006 
, . 36 -0.088 0.009 
;j n 0. 788 o.rn JI 

38 3.513 Q.tl16 
39 61.333 0.116 

,1r, 40 0.055 0. 003 
3b 42 0.018 o. 020 
~ 43 0.032 0 .001 
~e 44 0. 001 0. 001 
n 45 -0. 067 0.005 

Identity 1: ms Saa :3AP89HO lde;,tity 2: 1011-501] 1:4:, PN J.nuary 23 , 1992 
lffl"nm: ALL m 
3j~e Veioht : 1.0000 Solution Volute : 1.00 
Dh•P-eak Integration~ : 3 Oft-Peak ln tear a tion s : 1 
-, ----------------------------------- ---- ------------- ----------- -- ---

Zr Sr Bi Ti H. Sn Si A! 
I ppb) ( ~~b) (?Pb) ( ppb) ( pp1) ( ppb) ( ppb l ( ppb) 

.,e.n -5 . 182 -0. O! 3 -66.677 -21.m 6086.957 34.231 2026.575 ·11 0549 . 090 --
J v. 264 0.152 2. 180 o.m 554.667 8.630 9.240 656 . 603 
~ R. C • 5 .102 11 36 .114 3.270 ,. c.c· 

.j. ~· ,,J 9 .1 12 25. 211 0. 456 0. 594 ~-
~ Zn Cu J ' .1 Co Hi La Eu 

( ppb) ( ppb) ( ppb) (ppb) ( ppb) ( ppb) ( ppb) ( ,pb l 
784 .409 61. 851 30 ,871 U73 3.rn 36 ,0Sj a. 1 SJ - l.v41 

u . 25.025 o.m 0.696 0. 294 0.894 3. 044 z.m 0. 338 
·:-ts. D. 3. 190 0. 417 z.256 7. 217 23 . 179 8.436 28 . 866 32.475 

Fe Ca Cr Hd Ce 51 h 

,0' 
( poo J ( ~µb) I ppb) ( ppb) ( ppb) ( ppb) ( ppb) ( ppb l 

.i e an 83.029 394 .829 1283 . 499 -98 . 002 -70 . 497 ·148.8C2 0 . 366 IOW . 472 
u. U87 0. 867 3.798 2U60 9.930 !. 719 1) . 313 52.516 
; U .D. U23 0. 220 0.296 2~ . 468 14. 085 l. 156 85 .m 0. 484 

"g As Mo ~o Se ~g Pb 
i pob) ( pp b) ( pp b) i ppb) ! oob) l ppb) i pp b) ( ppb) 

~em 1364? .m 34 . 990 -18 .863 -19546.674 150 . 948 29 . 182 -6.m -19. 319 
5.L 44 .115 0.127 7. 848 0. 000 2. 289 30 . 148 1.284 11.310 
·: R.U. ij' ~i3 0. 362 41.605 0. 000 l. 517 103 . 310 19.284 58.545 

T: Cd ( ~r; Sb Be 
( pob) I ppb l ( ~pb l ( ppb) ( pob l ( ppb l ( pp b) ( ppb) 

.~m -2. ~1JJ 36 .050 700 .6!4 373801 . 948 4.611 60. 681 9.962 1.555 
SJ. 1.230 1.432 3. 109 697.963 0. 265 107 . 575 0.802 0. 108 
; R.U . 60 . 492 3. 972 0. 444 0 .187 5. 758 177.279 8. 054 6. 928 

l1 

" 
(pp~) 

----· 170 



,1eH 
~ ' ..i , V, 

'. R, 3.) . 

-43 . 834 

h,l m e : ALLJ I~ 
1: '.,O P~ Jan um 2;, l '92 

Sml e 1e1 ghl : U •)vO Sol ution Yo lm : 1.00 
On -Pear. lntm ation s : 3 OfHeak lnteor,\1on s : I 

WHC - SD- WM- DP- 0-2 5 
Addendum -14 Rev-- 0 

An . !rte Ch ann el ~m lpul ses S.D. lpu lses tU .D. Kp ulm 

Zr 
Sr 
Bi 
la 
Ho 
Sn 
Si 
Al 

VN 
Zn 
CV ) 
~i 
ci/l 
~½ 
L, 

Eij ~ 
FP 

111' 
CP 
sl' 
L 
? 

M 
~o 
IC' 
N, 

~o 
Se 
Ao 
?b 
T . 
, l 

Sb 
y 

Be 
Tl 

9 
10 
11 
12 
H 
l 5 
16 
17 
18 
19 
20 
21 

24 
25 
26 ,. 
,_J 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
4:i 
44 
45 

0,,)26 

0.014 
-0.055 
U15 
1.521 

-,) , 010 
0. 699 

48 .7?8 
0. 082 
1. 667 
0. 633 
v.•0 3 
0. 008 

-,),035 

-0. ooz 
·•) . 066 
0.08~ 
1.m 
U7? 
0. ! 76 
o.m 

-0.016 
0.025 
0. 280 
2.1 76 
•) ,049 

-0. 002 
646.288 

0.099 
-0.018 
-0.097 
0.025 

-0.090 
0.068 
o.rn 

11.354 
0.017 

-0. 008 
0.020 

-0. 008 
-¢.063 

0.008 
0.011 
0.010 
0.004 
0. 008 
0. 028 
0 .013 
0. 324 
0. 015 
0 .006 
0 .007 
0.011 
0 .007 
0.031. 
0, 002 
v. vl 5 
0.013 
0.014 
0, 006 

· 0.094 
0.018 
o. 016 
o. 019 
0.003 
0 .026 
0. 000 
0, 008 
5 .068 
U09 
0. 007 
o. 004 
0. 008 
0 .014 
0.041 
0.009 
v.059 
0.004 
0.021 
0 .005 
0.001 
0.012 



:mt1ty 1: RW Sa l3AP39HO identity 2: l val -~01!-211- 1 Otl 
i.sk nm : ALL _m 
3mle 1e1 ght : l. 0000 Solution ~olu e : 1.00 
On -Pe,~ Iitegntions : 3 Off-Peak lntem\lo~s : l 
---------- ---- -------------- ------- --- --- ----- -- --- ---- ------- ------- -

l r Sr Bi i. 
I ppb) ( ppb l I ppb) \ i1 b i 

~e ,r. -7. 9 J\' -•J.44 3 -:5 .957 -,) • 4~4 

S. 0. 3.m o.m l O. 884 2.240 
~ i:.u. 48. 433 97. 20 7 30-269 528.2')9 

Zn Stt Li 
( ppb ) (pp~ ) t oob l ( ppb I 

~ean 93.539 102.384 131.216 -o .m 
5.D . 21.419 o.m 1.545 1. 098 
~ R. S. D. 21 . 89? Ull 1. 176 134 .823 

Fe Ca Cr Hd 
( ppb l (ppb) ( ppb l ( opb l 

~ean 20 . 594 201 .m 237 .727 -21.279 
u . 4.113 2. 331 2.691 42 . 330 
t R. 5. D. 19 . 973 1. 124 1.132 198 .928 

Nq As Ha ' ..... ,_ 
( opb) I oob l (ppb) ( ppb) 

~fr& 2487.101 5.552 -14.959 399641.703 
u ~- 29 . 466 0. 000 IO. 347 3134.320 

.0. i.m 0. 001) 69 .166 o.m 
~ 

M Ti Cd f 
( ppb) ( ppb) ( ppb ) (ppb) 

Nea':' -2.304 5.798 131. SlS 68803 .m 
s !. 903 1.702 1.691 m.m 
, R. S.L 82.63: 29 .m 1. 286 0.516 

ii 
( ppb) 

Nean -1a.oa9 
. • 86 . 414 ~ 

~ R. 5 .0. 478 .766 

°' ----- ---------.. ·------------------------------· -----------------------

Correct,d Counts Stat1stw 
i asi. r,a,e : ALL _m 

1: 57 PN January 23 , 1992 

Smle ie1ght : 1.0000 Solution Yoluae : 1.00 
On-~e.r. lntmations : 3 Ott-Peak lntearations : ! 

Zr 
Sr 
Bi :; 
Tl 
Hg 
Sri 

U32 
so .m 
0.665 
2. 950 
6. 293 
4. 101 
5. 958 

S.D . Kpulm 

0.030 
0.176 
0.023 
0.050 
0.061 
0 .126 
o.m 

ZR .U. kpuim 

l:51 P~ J,nwy 23 , !?9: --

WHC-SD-WM-DP=025 
Adde"'ndum 14 · R"ev o-

Ha Sn Si Ai 
( PPI) ( ppb ) ( ppb l ( ppb) 
-913 .043 -0. b3C 3SU2S 2006U33 
m.m 6.548 B.m 134 . 769 
53. 611 1040.126 ,, .,.,~ 0.672 4.•4~ / 

Co Iii La Ee 
( ppb ! ( ppb) t ppb) ( ppb ) 

4.249 5. 327 6.792 -uzo 
1.652 1.m 7.058 ~.962 

38 . 888 137 .800 103. 915 184.972 

Ce S1 8. p 

( ppb) ( ppb) ( ppb ) ( ppb i 
-80 . 86~ -102.144 -o.m 1870 .345 

50 .023 4U20 1. 178 22.295 
61.861 45.543 m.m 1.192 

No Se Ag Pb 
!i1pb) (ppb) ( ppb) ( ppb i 

29 .219 58 . 910 -0.092 53.125 
2. 691 20 . 481 1.385 14.489 
9. 211 34 . 7 66 1497 .262 27.273 

--

"" 
Sb y Be 

( ppb l ( ppb) ( ppb) (ppb) 
o.m -82 . 737 1.160 -0 . 062 
o.m 113 .091 3. 284 0. l 87 

39 . 309 136 .688 282 . 983 300. !OS 

~- :17-2 



-· ,J . ,., J.., ,1,-.,v 
.. 

JO o.m 0.077 WH C-SD- WM - DP:- 0 2-5 z, ll 22 .m 0. l 61 Add en d.um 14 Rev ·0 
lu 12 U04 0.019 
I . 
d 14 2U2l 0. 12? 

15 8 .1 90 0.098 
16 U 75 0.061 

l l l 7 0.257 0.001 
f u l 8 15.788 0.054 
Fe 19 3. I 84 0.034 
Ci 20 12. 384 0.040 
Cr 2 l z. m U25 
~d ?2 2. rn 0.089 
Ce 24 o.m o.m 
JQ 25 o.m o.m 
8• 26 33. 483 o. 109 
p 27 o. 301 0.003 

28 0. 976 0.029 
~g 29 4 .631 0.031 
~s 30 o. 803 0. 009 
~a 31 5.945 0.022 
fo 32 6.266 0.052 
3P 33 0.330 0.015 
~g 34 3.451 0.032 
'b - 35 o.m 0.021 
f j 36 7 .297 0.045 
:d J) 37 44.315 0.350 
l 38 8 .848 0. 05 l 
(!'? 39 0.196 0.019 -
ln M 40 9. 628 0. 047 -

,b 42 0.192 0.014 
43 2. 832 0.024 
44 10.m 0.056 

·1 4S o.m 0.020 
·- ('\--------------------------------------- - -- - - ---- -

denti!y l: R946 Dia. STD l0-50 Iden ti tr 2: U48AA,2B4BAl,3D48AJ 1:58 Pft Jmary 23, 19 92 
atl')im : ALL_m 

;apJe ~e i ght : l. 0000 Solution Yolue : l.00 
n~k In\egntion s : 3 Off-Pe•k Integrations : I 

. -- --------------- --------------------- .. -----------------....... --- ... ----- .. 
Zr Sr Ji h Hq Sn Si Al 

(,rb) (ppb ) (ppb ) ( ppb ) ( ppl) (pp~) (ppb ) (ppb) 
~!n 2101.177 2028.741 718.437 1871.918 310 260.870 969 .887 3852.077 1331. 358 
.D. 13.554 7.089 24.095 31.759 4005. 608 29 . 682 21.m 29. 008 
R.U. 0.645 o.m 3.354 1.697 1.291 3.060 0.712 2. I 79 

Zn Ca ti Co Mi Li Ea 
I ppb ) (ppb) lppb) lppb) (ppb) lppbl I ppb) ( ppb ) 

ean 8798.506 l919.822 1006.472 208s .m 1935.767 985.271 1063.598 1030.442 
• D. I 09. 271 14 .610 4.442 13. 169 23.105 14.m 4.70! 3.m 

P. . S. D. 1.m 0. 761 0.44 1 o. 631 1.194 l.465 o.m o.m 
fp c, Cr Nd Cp St h p 

( ppb ) ( ppb ) ( ppb) (ppb ) !pp~) !ppb) (,pb) (,pb) 
~an 1034.042 2044.257 1010.337 1010.m 1227.313 974.944 2040. 200 2m.m 

11. 186 6.799 10.m 39.m 11.m 71.867 Lm 22.m 

==·· 1 7 3 



·l 9 3.698 0. 070 
l 0 6.2H 0.077 WH C-SD- WM~o~~o2s 
11 22 . )23 0. l 64 Add endum 14 Rev 0 
12 U04 0.019 
14 2U2l o.m 
15 8, l 90 o.m 
16 U7l Ubl 
l 7 o.m UOI 
l 8 15.788 0, 054 
19 :; . 184 0. 0j4 
20 12. j84 0.040 
21 2.m 0.025 
22 2. 634 0.089 
24 o.m 0.025 
25 0.346 0.024 
26 33.483 o. 109 
27 0.301 0. 003 
26 0. 976 0.029 
29 U3! 0. 031 
30 0. 803 0.009 
31 5.945 0.022 
32 6.266 0.052 
33 0. 330 o. 015 

lr 34 3.451 0.032 
~ 35 o.m 0.021 
1, 36 7 .297 o.m 
j 37 4U15 o.m 
M 38. 8 .848 o.rn 

.3.9 0.196 0.019 
1M 40 9.628 o.m 

42 0.192 0.014 
43 2. 8.l2 0.024 
H 10.644 0.056 
45 0.058 0. 020 

--------------- ----------------- --------------------- -- ------- --

lentilY l: mo r,io. STD !HO Identity 2: 1BC8AA,2P48AB,3848AJ l:58 Pft hnmr 23, 1992 
i st. 'llm : ALL_m 
11#; Weight : 1.0000 Solution Yolume : 1.00 
1· ·ea~ lnteorations : 3 Off·Peik lnleqrations : I 
-- -- ----- -------- ---- ---- ------------- --------------- ------ ----------

Zr Sr Ii Ta He Sn Si Al 
(p~bl ( ppb l ( ppb l ( ppb l (pp1) (pp~) (ppb) ( ppb l 

, in 2101.177 2028 . 74 1 718.437 1871.918 310260.870 969.887 3852.077 1331 .3 58 
,0 , 13.m 7.089 2U95 31.759 4005. 608 29.682 27.443 29. 008 
R.U. o.m 0. 349 3.354 1.697 t.m 3.060 0.712 2.179 

V Zn Ca li Co Ni La Ee 
fppbl ( ppb l (ppb) ( pph l ( ppb l ( ~pb l I ppb l ( ppb l 

;i n 879U06 1m.m 1006.472 2oss . m 193).767 ?85.271 1063.598 10 30 ,m 
. D, 109.271 I 4. 6 I 0 4.442 13 .169 23.m 14.432 4.706 3.541 

P. , S. D. 1.242 o.761 o.m 0. 631 1.194 1.465 0.442 0.34C 

Fe Ci Cr Hd C! s, h 
(ppb) ( ppb l (pp~) 1,p~) ( PP~ l (ppb) 1,pb) ( ,Pb) 

:an 1034.042 2044 .m 1010.337 1010.m 1227.313 974. 914 2040.200 201tm 
.D . 11. 186 6.797 10.399 39.m 11.m 71.867 6.632 22.m 

•"-'--~ 74 --



U.) . J. 082 0.33:i i.m 3.719 

•1 .~s :i. 
( ppb l I ppb l ( ppb) ( ppb ) 
108U63 1009.586 1022 ,900 3597 .541 

32.929 6.m 11.rn 13.793 
K. ~ ... 3.0 33 0, 678 I. 137 0.333 

Ti Cd p I 
( PP b) (pob) ( pp b l (ppb} 

: an m.m 1864. 921 1761.5 78 1388 .516 
.0 . b.122 1U02 10 . I 06 111. 791 
R.U. ;j , blJ 0. 788 U74 8. 051 

Tl 
( ppb l 

?.0 m.m 
. D. rn.m 
R. S. D • 16.952 

. --------------- .. --------------... ------------ ... -- ----------------------

irr,c ed Counts Statistics 
,sk ·nm : ALL _SI" 
;1pJ H eiqhl : 1.0000 Solution Yo lm : 1. 00 
,-Peak Intem tions : 3 Off-Peak InteQr itions : I 

' 
---------------------.. -----------.. ----------------------------

,alyle Channel Aean lpu lm S.J. Jpulm ?R.S.D. Kpu lsei 
. -.rt,---· ... ····-······-··········-·············. -..... --········-·-

0.002 0.009 
2 0.000 9.002 

·0.227 0.022 
5 ·O. 040 0.012 
6 1.510 0.013 

·O.rn 0. 020 
8 0. 692 0. 005 
9 1. 500 0.024 

10 0.007 0.037 

0-
11 s.m 0.023 
12 2 .148 0.011 
14 ·O. 021 0.001 
15 2.048 0. 006 
lb l. 957 0.022 
17 -0. 006 0. 001 
18 ·O. 088 0. 003 
19 1.490 0 .026 
20 2. 969 0. 021 
21 I. 183 0 .006 
22 0. 054 0. 051 
24 0.020 0, 008 
25 ·9. 046 0.002 
26 8.084 0 .044 
27 0.014 o.m 
28 0.031 0. 007 
29 2,272 0. 014 
30 0 .388 0.004 
31 0.998 0. 011 

5.rn 7. 371 o.m 1. 106 --
WH C-SD- WM-DP-0 25 

~o - . St Al '~ Addendum 14 Rev 0 
( ppb) ( ppb i (pp~ ) ( ppb ) 
1980 .386 m.m 1l27.ll7 m.m 

I 6. 507 ~o.m 10.029 37.219 
0,833 L 51 9 0. 89 0 :, • 880 

"n Sb y Be 
! ppb l (ppb) ! ppb l (Hbl 
965 .m 1018.638 1955.0 37 1987 .177 

U46 78 . 204 lb.925 10.m 
o.m 7.677 O.Shl 0.521 

--·175 



32 l.Sl3 ~. 01 ! 
33 o.m 0. 00 1 -

WHC - SO- WA.:. [JP"- 0"2 5 
34 I. 507 0.009 Addendum 14 Rev 0 
35 o.w 0.019 
36 3. l l 0 0.025 
37 11. 188 o.m 
38 2. 3 I I 0.030 
' " J 1 0. 790 0. 00 1 
40 4.821 o.m 
42 0. 068 0.0 ~4 
43 0. 714 0.0~6 
44 2.m U 13 
45 -0. 001 0.004 

----------- ------- - - ------------------- ----------------- ----- --- -----

dentitr 1: CCV-4 Iden ti tr 2: m 2:03 r" Janmy 23, 1992 
ask nm : ALL_m 
atple Weig ht : I. 0000 Solution Volute : 1.00 
n-Peak In le91 ations : 3 Off-Peak lnte9ralions : I 
-------- -- -----------------------·-------- ----------- ----------------

Zr Sr !i Ta Hg Sn Si AI-
(pp~) ( ppb) ( ppb) (ppb) ( ppt ) (pp~) (ppb) ( ppb) 

ea A -19.073 -0.979 -216.090 -35.507 -1673. 913 -5.430 376. 408 418.170 
U70 0 .084 22. 68 0 7.338 820.634 4. 604 2.m 9.821 

e. D. 21.m 8.m 10.496 20.666 4?.025 8U92 0.791 2.m 

M Zn- Cu Li Co..... Ni - La Ea 
(ppbl ( ppb) ( pp b) ( ppb) ( ppb ) ( ppb l ( ppb) ( ppb) --

eOO -12 .837 m.373 m.850 -3.225 m.m 480.358 · -U08 -l.951 
.L 52.330 2 .012 2.482 0. l 02 i.m 5. I 27 4.075 o.m 
rr 407 . -142 o.m o.rn 3.158 0.276 1.067 42.859 11.547 

Fe_. Ca_ Cr_ tld Ce 51 h.._ 
( ppb l ( ppb) ( ppb) ( ppb) ( ppb) ( ppb) ( ppb) (ppb) 

ean m.t93 451.711 m.m -78.039 -124.219 -190.m 491.107 23. l 33 
.&-:- s.m 3. 475 2 .691 22.918 22. 8~4 U49 2.663 31. 783 
R. 5. D • 1. 752 0.769 o. 548 2U68 18.398 2.388 o.m 137.396 
. ""> 

~ "g - As Na .... "o-. s, .... Aq Pl 
( pr-b) ( ppb) lprb)- (ppb) ( ppb l ippb) ( ppb) ( ppb) 

1,n 7.767 492.631 m.m m.884 m .683 m.m SOU~! 454.582 
• D. 8.499 3. 071 5.370 6 .671 4.926 2. 762 2. 824 18.231 
R.5.D. 106.683 o.m 1.100 I. 240 1.033 0. 590 0.554 4.011 

Ti _ _ Cd l ,_ ~n Sb V...,, Bt.. 
( ppb l (ppb) 

.._ 
( ppb) ( ppb) ( ppb l ( ppb) (pp~) ( pph) 

ean m.m m .o37 461.508 4973.461 483.500 m.rn 483.376 467.381 
• D. 3. 348 3.566 l. 889 U 88 2. 870 2U44 4.0 71 2.m 
UJ. 0. 68 9 0.754 1.276 0. 070 o.m 1.m 0. 842 0.521 

11 
(pp~) 

Bn m.m 
• D. 28.420 
P..s.n b.762 

----- -- --------------------- ------ -- .... ------··------·-- .. .. --- -- -. -- ...... 

-- . 76 



32 l. 51 3 0.01 6 
33 o. 113 0.001 
31 I. .0) o.oo, 
j~ o.m U JO 
36 UIO 0.025 
37 11.1 88 0.085 
3e 2. 311 0.030 
3? 0.790 UOl 
40 U2! o.m 
u 0.068 0. 0~4 
~3 0. 714 0.0~6 
44 2.m O.OIJ 
4~ -0. 001 U04 

lenlily I: CCH ldeft!ily 2: CCV 2:03 Pft Jmuy 23 1 mz 
, ~k nm : All_51ft 
11ple Weight : 1.0000 Solution Volm : LOO 
,-rea •. Jnleqrilim : 3 OfHe1k lnleqr•lions : I 

lr Sr Bi Ta 
(pp.) ( ppb) ( ppb ) (ppb) 

ii ~ -11.073 -o.m -216 .090 -35.m 
.9. U70 0.084 22.680 7 .338 
ROO. 2!.341 a.m 10.m 20.66£ 

I") V Zn- Ca Li 

M (p~b l ! rrb l (ppb) (ppb) 

,~n -12.rn m .373 m.m' -3.m 
52.330 2.012 2.482 0.102 

m.m tm o.rn 3.m 

r, ..... td Cr_ tld 

( pph l ( ,Ph I (PP•) (ppb ) 

•in m.m rn . 111 m.m -78.039 -. D. B.m 3.m 2.m 22. 9 I 8 

R~ . 1.752 o.m 0.548 29.368 

a,. ft~ - As Na.._ 
( ppb ) ( rpb I (p1\) (p rb ) 

!In 7 .167 m.631 488.m m.004 
. D. 8.499 3.071 5.370 U71 
R.S.D . IOU83 o.m I. I 00 1. 240 

Jj _ _ Cd I I .__ 
( ppb l ( ppb) (,,.) !nil 

~in m.m 473.rn 461.508 4973 .4&1 
. 0. 3. 348 3. 566 5. 889 J. m 
U .D. o.m 0.754 1.276 0.070 

ll 
(p p~ ) 

ein m.m 
.D . 2a.m 

R. S, ' h.762 

WHC~so~WM-DP~ 025 
Addendum 14 Rev 0 

Hg Sn Si 
( ppt) ( ppb ) ( ,,.) 

-1673. 913 -5.rn m.m 
m.rn U04 2.976 
H.m sun o.m 

CL Ni Li 
( ppb) (p~b ) ( ppb J 

m.m m.m -U08 
l.m 5.127 tm 
0.276 I. 067 42.857 

Ce s, h.._ 
(ppb) ("bl ( ppb l 
-m.m -190.m 01.10 7 

22.rn 4.m 2.663 
18.398 2 .388 o.m 

fto.__ .Se ..... A1 -
( ppb l ( ppb J (ppb) 
m.683 m.m m.m 

4.926 2.762 2.824 
I. 033 o.m o.m 

~n Sb V..., 

( ppb ) (ppll (P,I) 

483.500 rn.rn m.m 
2. 870 24 .044 4.07 1 
o.m 7 .1 85 o.m 

-- --- , ... ----- ---- ---- ----- -- ---- -- -- --- ........... --- ..... ----·- -· -... ---

AJ-
(ppb l 
418.170 

9.871 
2.m 

Ea 
( ppb l 

-1.m 
o.m .-. 

11.m 

t 
( ppb ) 

23.133 
31. 783 

137.396 

Pl 
(rpb) 
m.m 
18 . 231 

4.011 

''-
(p,h ) 

4A7.381 
2.m 
o.m 

-- 177 



mec\ed Cmts Slalis lrn 2:?I r" Jmu7 23, 11?2 
i; ~ nm : ALL_m 
llp le ~oiqhl : 1. 0000 Solution Vo lu te : 1.00 
--PE egntion s : 3 OfHeik lnteoratms : 

1ol yle Ch1nne i ~rn !pu ls!: U . Xpu l se , ~U.D. lpu lm 
---- -------- -- ------------ -- -- ---- --------- - ... --------- ---- ----- --- ---

J a,. 
b 

I I 

' 
3 
~ 

6 
7 
8 

10 
II 
12 
H 
15 
lb 
17 
18 
19 
:'.0 
21 
22 
24 
25 
26 
11 ., 
28 
29 
30 
31 ., 
JL 

33 
34 
n 
36 
37 
38 
39 
4• 
42 
43 
44 
45 

0.010 0.002 

·O. 003 0.001 
-U39 U21 
0. 019 0.013 
U17 0. 010 

-o. 045 0.022 
0,097 0 .007 
0. 393 0.012 

-0.037 0. 014 

0 .053 0. 007 

0.051 0. 004 
-0.0II 0. 007 
-0. 001 0.012 
-0. 06 9 0.005 
·O. 005 9.002 
-0.088 0. 001 
0 .008 0. 016 
0. 208 0. 001 

-0. 0 I 7 0.007 
us~ , 0. 051 : 

0. 019 U07 
-0. 024 0. 005 
-0. 009 0.007 
0.010 · 0. 003 
0. 02 7 . 0.006 
0.007 0.001 

-0.024 0. 003 
o.m 0. 009 
0. 004 0.014 

-0 .055 0. 009 
-0.117 0.004 
-0. 006 0.015 
-0. I 00 0. 002 
-o.m o.m 
0.011 o.rn 

-0.047 0. 004 
0. 004 0. 003 
0.001 · o.oos 
0.018 0. 002 

-0. 00 7 0, 002 
-0.062 0. ocs 

1enlilY 1: m-4 lden t itr 2: m 2:05 P~ Jmur 23, 1992 
llk nm : AL L m 

1 aap ]P ··ht : 1.0000 Solution Yolu 1e : 1.00 
,-re, egr1tion1 : 3 Off·Peik lnt,grations : I 

wHc-so-w~-op:02s 
Addendum 14 Rev 0 

, I 

: I 



. ,n 

J . 
U.D. 

;,n 

'0. 
R.5.D. 

J ,O 
R. S. D. 

' l°:-') 
J . 
P.,M, 

.D.N 
R.t u. 

Zr 
(nbl 
-D.m 

v.7oo 
u~s 

I pob l 
· 73.0l 
19.084 
25. m 

F? 
rne, 

-U49 
5.375 

120.m 

( ppb l 
8. 207 
6.m 

77.481 

Ti 
( ppb) 

-3. 6Li 
0.271 
7. ~00 

Tl 
( ppb l 
· 13. 361 
3U89 
m.m 

Sr 
I ppb) 

· 1. l 00 
0 . 152 

13,811 

ZR 

( ooh l 
-41. b83 

U85 
L40~ 

Ci 
( ppb l 
·IUII 

0. l 90 
t.rn 

~g 
( ppb l 

·3.652 
0.219 
6. 000 

Cd 
( ppb) 

• !.8b3 
I. 009 

54. I 56 

)i Ti 
,,~;) IHb ) 
-19.200 2.m 
2 I. 793 s.m 

113 . 502 m .02 4 

Cu Li 
( o pb l ( ppb l 
-3.m ·2.172 
0.837 0. 722 

21. 215 33.256 

Cr Nd 
( ppb I ( ppb I 
-10.603 ·60.268 

2.940 22.m 
27.726 37.m 

As Ha 
( pp b) ( ppb l 
-43. 863 47.629 

3.rn 5.497 
7. 783 11. 542 

i r. 
( ppb) ( ppb I 

4. 044 ·79.701 
3. 044 25.m 

75.285 31.562 

ir~ed Counts Statistics 2:07 PN ,hnmy 23, 1992 
isk na~e : All SIX 
np le Ve iohl : 1.0000 Soluti on Yol m : 1.00 
,-f·ea~ lnt eon\ions : 3 Off-Pe il: lntea ri tions : I 

Ho 
( p;t ) 

·1 173 .713 
m.m 
54.8 1~ 

Co 
(pp~) 

2. 046 
2. 716 

132.729 

Ce 
( ppb l 
-126.104 

19.m 
I 5 .69 5 

~o 
( ppb) 

·0.844 
4.389 

520.080 

"n 
( ppb) 
-o.m 
0.348 

155.294 

1 alyle Channel ~rn [poi ses S.D. lpulm ZR.U. 1.pulses 

0.026 o.m 
0. I 19 U 06 

-0 . 120 o. ooe 
-0. 034 0.021 
1.rn 0.019 

7 5.82? 0. 088 
8 o.m U09 

605.033 3. 257 
10 · 0.023 0.024 
II 0.262 o.m 
12 o.m 0. 005 
14 ·O.Olb 0. 00~ 

Sn Si Al -
·T)pb l. -. I pp) l !nil WHC -S0-WM-DP-025 

·8;814 ·15. 839 -41.540 Addendum 14 Rev 0 
5 .1 23 4.682 4.815 

58 . I 32 ZU61 11. m 

Wi ll Eu 

( ppb l ( ppb l ( ppb l 
-2.m -1.075 -1.951 
1.262 9. 411 0. 065 

4U96 230. 969 3.333 • I 

51 ~l r 
I ppb I ( ppb l ( ~p b) 

-m.969 -2. j41 -4.m 
IU91 o.rn 18.350 
11.821 17. 027 398.036 

Se Ag Pb 
(prb) ( ppb) !ppb) 

U26 -6 .447 -3. 019 
24.m I. 271 2,.m 

465.869 19. 713 m.829 

Sb V 8! 
(~pb) (ppb) (Jpb) 
·33.092 0.234 0. I 24 
27. 210 1.446 0. 323 
82 .226 618.322 259.762 

---:l.79 
... -----..,., 



15 0.0 14 0.004 
!6 -0 . 076 0.008 

\m C- SD- ll~r-o P·-D-2 5 
17 -o .m u,2 

Ad dend um 14 Rev 0 
18 0, 071 0.007 
19 298 .87 9 2.382 
20 112U06 U 03 
21 0.006 U OI 

22 U~ 4 0. 089 
24 c.m 0.010 
25 -8.614 0.00 4 
Z6 U41 0. 006 
27 U 21 0. 001 
28 2. I 91 0.033 
2? 918.004 USO 
30 0 .113 0.004 

:, 31 o.m o. 008 
0 32 -0.0ll 0.012 

33 -0. 062 0. 009 
g 34 -0 .114 0. 002 
b 35 -0. I 00 0.009 
i 36 -0.067 0.009 
d 37 0 .329 o.m 

38 -0.478 0. 005 
3? -0.032 0. 004 
40 I. 673 0. 012 

;b :_n 42 -U04 0. 004 
43 0.022 0.004 

.pi':') 14 -0. 000 U02 
] . 45 -0. 0 79 0,008 
-_M __ ------ --------------- ---- ------------ --- -- ---- --------- -- -- ---

,iew- ·ty I: ICSH Identity 2: !CSA 2:07 ?X Jmary 23, 1992 
Hl nm : ALL SIX 
,aft,!' Wei gh t : I. 0000 Sol~lion Yolu1e : 1.00 
n-f'e,~ lnlegralions : 3 OfHe,r. Integrations : I 
---- -- ---- ------ -- --------- ------------ ---------- ---- --- -- --- ---- ----

Zr Sr Bi 1. H~ Sn Si Al 
( ppb I ( ppb) ! PP~ I I ppb) I ppt l ( ppb) ( ppb ) I ppb l 

eab- -8.C82 3.811 -104.030 -31.254 27282. 609 1377.987 276.531 251126.081 
. p. 3.m o.rn 8.378 13.446 1220.687 2U89 5.988 1m.020 
~.u. 42.778 6 .1 90 8.054 43.020 4.474 1.509 2. 166 o.m 

V Zn Co Li Co Ni Li f u 
I ppb) (ppbl (ppb) !pob) I ppb l ( ppb) !ppbl (ppb) 

'e,n -52.782 -23.0~4 -2 .165 -2.m U87 -4,369 -w.m 8. 4 I I 
J. 3t 406 0.361 1.047 0. 539 0.829 I. 790 6.m 0.423 
. R. 5. D. 65.m 1.565 48.338 19 . 843 14. 839 40.963 3. 666 5.031 

fe Cl Cr Nd Ce Sa Ba p 

( ppb) ( ,pb) ( ppb) ( ppb) ! ppb) ( ppb l (ppb) { ppb) 
~l! 97691.997 190229.105 -U76 102.354 -10?.139 -25707.058 0.691 71.683 
• D. 778.656 m.m 1. 691 35 . 196 27 .267 l~.036 o.m b.936 
F..U. 0. 797 o.rn 173.2.,7 3U86 24.m 0. 047 50. I 71 9. 676 

s fl~ As Ml ~o SP Aq Pb 
{ ppb) (ppb) (ppb) (ppb) ( ppb) ( ppb) I ppb J (ppb) 

ein 83U7I 201!67.801 133.297 79.997 -5. 485 -17.298 -5.494 -m.m 

180 



R.SJ . 

C. 
U.B . 

,. 
R. 5. D. 

30.502 
3. 64 2 

Ti 
( ppb ) 

o.rn 
J.m 

HU13 

Tl 
( p ib l 
-1 28 .221 

54 .623 
42 . 600 

1m.m U30 4.663 
o.57l 3. 398 i.rn 

u J 
( ppb) ! pp~ l ! ppb) 

l 6, 79:; -93.137 IO. 930 
1.046 0. ?\ ! 21.219 
' ,, .. ., 
0, L JL C.978 194. 140 

rrec\ed Count, Sl ati,lics 2:09 Pft ,hnmy 23, 1992 
sk nm : AtL_m 
1p le Weight : 1. 0000 Solution Yolu te : 1.00 
-P~t Integra t ions : 3 OfHe , r. Jnteqr i lions : I 

----- -------------.. -------- ------------------------------ ------------
al Chrnne J ft m lpul ses U. lpulm ZR.5.D. lpulm 

. --- ------- ------ -- --- ---- ----------- -- ------------- ---------------- -
I..(') 0. 013 0. 009 

9.109 0. 006 
i"? 3 -0.158 0.010 

-0. 020 i).009 
M 

6 1.966 o. 008 
7 6.085 0.036 
8 0.530 0.012 
9 6\3,133 2.044 

10 ❖ .036 0.017 
,N 11 11.m 0. 037 

12 2.213 0. 011 
I! -0. 032 0. 008 
15 2.084 0.015 
16 l. 978 0.023 

' °'" 17 · 0.046 0. 00 I 
18 0. 051 0.004 
19 303.954 1.124 
20 1135.921 3. 144 
21 l.260 0 .009 ,, 3. ~04 0.077 '' 
24 0.014 o.m 
25 ·8.518 0.016 
26 8.492 0.020 
27 0.023 0.002 
28 2. 203 0. 023 
29 930,m 2. I 71 
30 ~.104 0.017 
31 0. l 92 U35 
32 0.006 0. 009 
33 ·0.004 0. 007 
34 3. 240 0. 006 
35 o.m o.m 
36 ·O. 06 l 0. 022 

3.rn 27.lbb v. 63 i 16 .m -

b6.l34 -lj'/'.04f _ l 1. 56 7 U!8 

WH C- S0-WM- DP -025 
~n s~ V Be Addendum 14 Rev 0 

( ppb l I ppb) ( ppb) ( ppb) 

32 .m · 60-672 3.013 1. 368 
0.695 20 .883 2.893 0. 285 
2 .117 34.420 96.003 20 . 830 

--

; 

_..__ 
18~ 



. a j / (J , /11 V • ~J; 

33 -o.m 
39 -0 .047 

40 6. b~ I 

0.013 
0.011 
UIS 

1.mc-so-~1M.:.op~2s 
Add~~dum 14 ~~v O 

12 -0,020 I) . 007 
4:i o.m 0.004 
l4 2.m 0.006 
4\ -0. 0~4 0. 005 

den! i \y I: ICm-f idenlitr 2: l['.,,;S 2:10 p~ JmH/ ,3 , ;712 
ask nm : Al l m 
;Hple We i gh t : 1. 0000 So lution Vo lu e : 1.00 
n-reak ln\eqri\ions : 3 Off-Pea, Jn\egr,\Jons : 1 

. ------ -- --------------- --- ----------------- ---- ----- --- -- ------ ---- --
Zr Sr ~i l ~ Hq Sn 5 i 

( ppb l ( ppb I ( ppb) (ppb) ( ppl) (pp~) (ppb) 

'ear, -14.035 3.381 -144.176 -22 .749 m&S.217 1438.m 269. 931 
;,o, 4.070 0. 246 l O. 900 i.m 531.165 8.S8l 7. 984 
. U.D. 21.000 7.274 l.561 25.287 l.893 o.m 2.rn 

•• Zn Cu Li Co Hi la 

I ppb l (p pbl (ppb ) ( ppb ) ( ppb ) (p ob l (ppb) 

!hr ZU 03 981.849 497.937 -4 .m m.m 962.144 -17 1.153 

D 24.177 3.276 2.567 0.834 3.494 5.499 2.m 
' l l D. 86.337 o.rn 0. 516 19.m 0.707 o.m 1.m 
....., 

Fe Ci Cr Hd Ce .51 Ba 

M ( ~pb) ( ppb) ( ppb) (pp~) ( pp b) ( ppb) ( ppb I 

•~1n 9W0.931 192193.801 523.863 79. 088 -rn.m -25-561.393 m.m 
' ... ·'·. 367 .W 532.009 3. 560 33.539 3?.526 46.169 I. l 96 

. ).ri .D· ~.370 0.277 0.679 42.m 23.350 0 .180 0.232 ... , 

,, f "q As N~ "o Se Ag 
( ppb) (ppb) ( ppb) (ppbl ( ppb I ( ppb l (p pb) 

Im- 834, ?66 203902. 691 121.m 39.383 0. 000 34. 290 1060 . 182 
. ; • D. 21. 756 m.762 2 I. 702 21.659 2.836 20. l 38 l . 984 

:tff's . D. U 06 0. 233 17. 868 54. 996 1mm1.134 S8.m 0. I 87 

·0' Ti Cd K Nn Sb V 

I opb I ( ppb) ( ppb) ( ppb I ( ppb I I ppb I (p pbl 

leln l. 716 1000 .808 -93.137 -01.m m.668 ·!48.929 508. 853 
; • D. Ull I. 421 2.631 68 . 624 1.m 39.rn 2. 893 
. k,U. 176.m 0. I 42 2.m 83.980 0.290 26.277 0.568 

ll 
( ppb l 

l,an 45.W 
iJ. 36. 541 
'. R. S. D • 8U69 

. --- -- ... ------ -------- ------------ ------ ---- -------------- --------- ----

:om · · Counts Sl i \is\ics 2:11 Pft J,nrnr 23, 1992 
la sl: : ALL _m 
im le ~eiaht : 1. 00 00 Solotion Yol m : 1.00 

Al 
( ppb l 

mm.m 
849.088 

0.334 

Eu 
( ppb) 

7.067 
0.271 
3.831 

p --
( ppb) 

87. 866 
10.594 
12.m 

Pb 
(ppbl 
831. 287 
23.287 

2. 801 

Pe 
( ppb) 
504.941 

1.165 
0. 231 

--- 182 



·-rlit lnt2gritions : 3 Off -Peak bl~gr.tlm : I 

S. l. lpulm 

o.m U0J 
0.1)12 UOJ 

-o.m 0.041 
5 -0. 030 v.014 
6 !. 498 0, 006 
7 0.004 0.038 

a 0. l 09 0. 002 
O. 46 7 0.016 

IQ -0.008 0.016 
11 0.057 0.008 
12 o.m 0. 003 
14 -0. 015 0. 007 
15 -0.006 0. 008 
16 -0.088 0.014 
17 -0,005 0.001 
18 -0. 069 0. 006 
19 0.016 o. 006 
20 o.m 0.015 
21 -o.m 0.001 
n 
LL o. 161 0.033 
24 0. 041 0.002 

r, 
25 -0.008 0. 004 

I"? 26 U05 o. 00\l 
,~ 
s/ 0.013 0. 004 · 

M 28 0.024 0. 010 
29 0.042 0. 012 
3~ -0. 002 0. 007 
31 0 .146 0.009 
32 -0, 003 0.007 
:;3 -0. 039 . 0. 007 
34 -0 . I 06 0. 003 

b- 35 -0 .015 0. 009 
I 36 -0.092 0. 003 
JM 37 -0.058 0.017 

38 0. 013 0 .019 
c,,. 

3? -0. 049 0.003 
40 0.010 0.002 
42 -0. 010 0.007 
43 0.024 0. 002 
44 -0.006 0.001 
45 -0.052 0.003 

--------------------------------- --- ------.. ---- -- -------------- ------

1en titr I: m Identity 2: Rim 
1s t nm : ALL_m 

2:12 rfl Janmy 23, 1992 

1tpl e Veioht : 1.0000 Solution Yolm : 1.00 
n-Pea~. lnleqr.lion s : 3 Off-Peik lntemlions : I 
---------------------.. --·- -------------------- -----------------------

Zr Sr Ji Ti 
( ppb l (ppb ) (pp ~) ( pp b) 

WHC -SO-WM ~DP~~25 
Add~~dum 14 R~v o· 

Ho Sn Si 
(p p1 ) (pp~) (p pb ) 

eHt -8.m -0.496 -22.691 -29.128 -2rn. 783 2.676 -8. 360 

I. 212 0 .116 43.m 9.207 m.2s2 9. 074 1.m 

14. l 87 23 ,406 189.699 31.608 16,728 J39.H2 18.232 

Al 
(pp~ ) 
-10.800 

6.677 
61 .818 

--- 1.8;3 



u Zn C1 Li Co ~i l l t~ WHC - SD-WM- DP- 025 - Add endum 14 Rev 0 lppb) (pp~) (ppb) I ppb l ( ~pb ) (ppb) - ( pp.h ) I ppb) . 
nn · 32.?2~ -JLm -U16 ·2.6H i.m ·7.230 ·6.791 · •l.694 
~ 23.m 0.674 0. 8~4 o.m l.BH 3.307 2.353 0.38! ... 

, t}."· i7 . '83 1. ,31 ,b.6)1 2U48 179.234 4\.7 36 34.644 ~4 .?30 

f ~ (, Cr Hd [1 Sa P.i ~ 

( P pb) (Hb) I ppb) ( ppb) ( ppb) (p p b) ( p1b ) I pp b) 
! i~ -1.m -5. 722 ·4. 60 4 ·26. 772 · 62. rn -77 .327 -1.667 18 .509 
. n. 2.04 1 2. 4 78 o. m 14.827 U8 b 12.3?9 0.000 28 .030 
R. S. 0. 13l.8b8 43 .312 s. m 55. 383 9.341 16.0H uoo 1s1. m 

"Q As Ha Ko Se A~ Pb 
( pob ) I ppb ) I ppb ) ( ppb) (ppb) (ppb ) (ppb ) I ppb l 

~3n 4. 666 Ul8 · 1U51 10. 932 -2 .954 52. 348 -2.946 -18.715 
J . 11.083 2. 6 57 9,060 5. 747 2.282 19.404 0.917 16. 433 
R.5 .P. 237 .~11 66 . 133 60. I 96 52. 566 77. 262 37. 068 32 .226 87 . 808 

Ti Cd K "n Sb V Be 
( ppb l ( ppb) I p,b ) ( ppb) ( ppb l ( ppb) ( ppb ) ( ppb) 

ean -2.m 0. 532 4. 508 -9 1. 785 0.406 -97 . 416 4. 40 3 0. 373 
,, ~. o.m o. 708 3.m 1e.m 0.152 37.547 1. 061 0.1 08 

R. S. 13 .m Ll3.083 82.419 20 . 111 37.375 38. 531 24.106 28. 866 

' •. Tl 
(?Db) 

m M 56.161 
J . 22 .m 
d1. J9:&s6 

-------- -- ------------------ ... ------------------------------

orr ~d Co un ts St .t istics 2:14 PK Janmy 23, 1?92 
ask nm : All Sin 
m i'eveight : 1. 0000 Soluti on Volute : 1.00 

ni l Channe l nm Konlm U . lpu lm ~U.D . lpulm 

0. 012 0. 006 
0. 001 0.001 

-0 . 044 0. 014 
5 ·O .008 o.m 
6 1.505 0. 00 I 
7 ·O. 029 0. 021 
8 0. 113 0.00 5 

o.m 0. 01 I 
10 -0 .027 0. 027 
II o.m o. 009 
I 2 o. m 0.001 
14 -0 . 028 0.007 
15 0.407 0.006 
16 o.m 0.020 
17 -0.004 0 .001 
18 -0.092 0. 005 
19 0.006 0.003 

184 



U) 

20 
21 
22 
Z4 
2'., 
26 
27 
?8 
29 
30 
31 
32 

36 
37 
38 
3? 
40 
42 
n 
H 
45 

0.208 
U •6 
o.m 
0.025 
-o.m 
-0.007 
0.0 11 
0. 00 5 
0.009 

-0. 005 
0 .107 

-uoo 
-0.046 
-0.052 
-0.002 
-0. 099 
o.!H 

-0. 006 
-0.047 
0.306 
o. 033 
0. 163 
O.OH 

-0. 064 

0.001 
0. 002 
U2? 
0.007 
J.00 5 
o.10 1 
0.002 
0.00 ) 
0.001 
0.012 
0.020 
0.005 
0.013 
0. 004 
0 . 008 
0. 004 
0.029 
0. 008 
0. 003 
0. 00:i 
0. 008 
U03 
0.001 
0 .005 

d ·ty-1: [RH ldenli\y 2: CP.l 2:14 Pft ,lmarr 23, 1992 
ask nm : ALL m 
al'tte W~ighl : - 1.0000 Solution Voloae : 1.00 

.D. 
M'.D. 

.D. 
R. S. D. 

ean 

J . 
U.D. 

Bn 

. t . 
R .S. ~. 

'em\iops : 3 Off-Peaf ln\egrilim : 1 

Zr 
( ppb) 
-IU41 

2.522 
11.m 

V 

( ppb l 
-s1.m 
38. 260 
6U42 

Ff 
( ppb l 

-U94 
l.lj2 

23 .b21 

( ppb l 
·17.963 

5.457 
30 .381 

Ti 
I ppb) 

Sr 
( ppb) 

-0. 96b 
0.023 
2.406 

Zn 
I ppb) 

-1.m 
o.m 

41.950 

c~ 
(ppb) 
-14.673 

0.098 
G. 666 

"g 
( ppb) 

• 3. 287 
o.m 
7 .698 

Cd 
( ppb) 

Bi 
( p,b) 
-24.088 

IS.OH 
62 .454 

Cu 
( pob) 

4U78 
0. 134 
0 .303 

Cr 
( ppb l 

15.625 
0.837 
s.m 

As 
( ppb ) 
-19.m 
1U76 
7 6. 906 

J 
(ppb) 

h 
( ppb l 
·14.882 

6.379 
42.860 

Li 
I ppb) 

-3 . 971 
0. 737 

18. 549 

Hd 
( ppb l 
-87.685 

S. 842 
l O. 084 

Na 
(ppb) 
-12.m 
12.125 
94. 902 

( ppb l 

WHC-SD:- WM~D-P-02 5 
A9dendu.in 14 -Rev (J 

H~ 
(p p, ) 

-2000. 000 
37.m 
1. 883 

Co 
(ppb) 

98.441 
1.416 
t.m 

Ce 
(ppb) 
-110.082 

20 .842 
18.933 

~o 
(ppb) 

-2. 001 
1.675 

83. 551 

Sn 
(ppb) 

-5.036 
U78 

96.862 

Ni 
! ppb l 

73 .121 
Ul8 
6.m 

S1 
( ppl ) 
-126.962 

13.m 
10.rn 

s, 
(ppb) 

,~, ~OQ 

38 . 908 
m.m 

Sb 
( ppb ) 

Si 
( p,b) 

-5.720 
2. 976 

52.030 

Li 
(p pb ) 

-1.m 
U7S 

300. I 14 

81 
( ppb) 
-2.m 
0. 070 
2. 961 

Aq 
( ppb) 

14. 100 
1.116 
7.914 

Al 
( ppb J 

-58.156 
U57 
7.835 

E~ 
( ppb l 

-2.189 
0. 334 

15.242 

p 

( ppb l 
4.637 

14.m 
311.333 

Pb 
(ppb) 

3.622 
14. 068 

388.m 

B! 
( ppb ) -

1.85 



'lft 

. D. 
tu. 

-3. 523 
0. 513 

1Ubl 

1.m Uo3 
J.178 1.m 

15. HB rn.m 

-83 . 729 3o.m 131 .m 
1s.m 0.253 . H.W· 

22.046 0. 8,39 · 29;388" -

WHC -SD-WM-DP-025 
Tl Addendum 14 Rev 

I ppb l 
,;r, -2U8l 
. ) . 31 . 2 26 
R.U. li8,m 

-- -- ----- ---- ------ --- --- -- -. --- -- ---- ------------ ----------- ------ --

jr re cte~ Counti St,tistics 2:IUl Jmuy 23, 1992 
isk nm : ALL SJ" 
iaole Weiaht : I. 0000 Solntion VoluH : 1.00 

n· PHk lntearahons : 3 OfHHk lntemtions : 
------------------ ----------... ------------------------- ---------------
n,lyte Chmfl "m Kpul ses U. Xpulses ~U.&. lpulm 
------------ ----- ----- .... ------------------------- --- ----- ------------

0.016 0.004 
r 0.012 0. 004 

i " 3 -0 , 18 I 0.020 
5 0.016 0.01 l 
6 U04 0. 028 

r, n o.m 0.026 
0.707 0 .005 

l l") 7 1.m b.022 
10 O. 0 l 7 0.022 

r, M II ~.rn o.m 
12 2.192 0.019 
II -o.m 0. 003 
15 2.m 0. 008 

.i I~ l. 961 0.020 

a • 17 -0. 005 0.001 
18 -0. 086 0.002 

e- 17 1.m 9,005 

• zry 3.m o.m 
rM 21 I. 200 0. 003 

:d0' '? 0.029 o.m ,. 
2~ 0.021 0. 007 

j 2~ -0.036 0. 0 I 4 
26 s.m 0.025 
27 0.021 0.002 
28 0. 0 I 4 0. 008 
29 2.312 0.008 

s 30 0.388 0.014 
id 31 U42 0.013 

>? 
J. 1.m o. 0~9 

·e 33 0 .178 0.013 
q 34 I. rn 0. 004 
'b 3'., 0.264 0. 006 

36 3.581 o. 003 
d 37 IU08 0.047 

38 2.326 0.020 
39 0.805 0.00~ 

n 40 U07 0. 022 
,b 42 0.095 0.003 

100 . m 
1.339 
!.325 

0 

1.m 
0. I 08 
1. 09 3 

:186 
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enli tr 1: CCH 
1st nm: ALL m 
-aple Vei gh t : 

0.727 
2.556 
0.011 

Identity 2: CCV 

v.~01 
0.016 
0.004 

2:16 P~ ,lm;ry 23 , 1??2 

1. 0000 Soluti oA Yol m : 1.00 
-r~ak ln \e~ritions : 3 Off-Pei k lntegr.t ions : 1 

. --------- ---------------------- ,. __ _____ -------- --------- ---- ------ --
Zr Sr h T1 

( ppb l f pp b) (p p~ ) ( pp b) 

\mc - so ~ i✓M~DP--_02 s 
Addendum 14 ~~v o-

Hg Sn ~. 
• I 

[ ppt ) (ppb) (pp b) 

' ln -12.m -1) ,496 -167.915 0. 426 -2021.739 7.791 3F6.m 
J. 1.832 • .168 20.919 7.245 184Ull 6. 071 3.024 
U.D. IU67 33 .m 12.m 1699.084 91.?59 77.929 Q.782 

V Zn Co Li Co Hi La 
( ppb) [~p~) (ppb) ( ppb) ( ppb) I pph) (ppb) 

? ~~ o.m 457.301 492.986 -1.m m.001 m.m -6. 791 
, D. 3i.789 2.m 2.m 0.269 1.772 4,690 2.353 
RC!)~. m2.m 0.479 0.454 16. 888 o.m o.m 34.644 

Fe Ca Cr Wd Ce s, Bi 

,an° 
( ppb l ( ppb) (ppb) ( ppb) (ppb) ( ppb ) ( ppb l 

490.871 461.231 498.612 -89.m -119.506 -1 b 1. 707 m.971 
1.m 2.079 l.25o 2U37 19. 86•J 4o.m 1.m 

R .S. ~. o.m o.rn o.m 28. 7 58 16.618 25.319 0. 300 

M 
s "a As Ha "o Se Ag 

I ppb l [ ppb) I ppb) ( ppb) ( ppb) I ppb) ( ppb) 

-~ 
-11.m 501.396 m.798 503, 4'.,:, 483.1 17 m.m m.s11 

J. ~ 9.278 1.838 18.604 7. 896 2.848 37.352 1.284 
D, 78.998 0.367 3. 814 l. 568 o.m 6.m 0.247 

Ti Cd ~n Sb V 
( ppb) ( ppb) (ppb) (ppb) (ppb) (PP~ ) (p pb) 

,ro m.122 486.468 m.m 5066.106 m.067 483.m 492.409 ., . o.m I. 966 U04 11.m 2.210 14.m 0.802 
P.s".b. o.m 0. 404 0.862 0-620 •.m . 3.018 0 . 163 

Tl 
( ppb) 

11ft 4??.992 
J. 26.m 
R.S.O. 5.m 

-- ----- -- ----------------------- ------- -------- --- ---- -- ---- --- ---- --

omc\ed Counts Statistics 2:18 P" Jmary 23, 1992 
ist. nm : ALL_SIA 
;aole Veiqht : 1.0000 Solut ion Volu 1e : UO 
~-f•eak lnteqnt ions : 3 Off-Pea ~ ln\!qr~tions : I 

'nnel nun l palses S.D. XP1lm 

0.012 0. 006 

Al 
( pph) 
438 .1 09 

9.139 
2. 086 

[5 

I ppb l 
-1. 821 
0 .130 
7, I 43 

( ppb) 
69.371 
10 .m 
15.272 

Pb 
I ppb) 
485.974 
11.319 
1.327 

Be 
(ppb) 
m.m 

2.932 
0. 613 

-·· 1.87 



2 -0 . OJI 0.00~ 
3 -O.Ob2 0.012 
5 -0. 021 0.004 1mt-=-sD-\~M.-D"P .:02s -
6 1. 503 0.025 Addendum 14 Rev 0 

7 -0.009 U17 
8 0.085 0. 00 :i 
9 o.m trn 

10 0. 024 0.011 
II 0.033 0.0 ~7 
12 0. 04 2 o.m 
H ->l.051 0.01 1 
15 -0.1\i UI ! 
I~ -o .m 0.0!1 
17 -0,102 0.092 
18 -0,079 o. 004 
19 -Q. 005 0.010 
20 0.037 0.001 
21 -0. 010 0.003 
22 0.099 o.m 
24 0.022 0.008 
25 -0.023 0. 004 
26 -0. 003 0.002 
27 0. 012 0.003 
28 0.013 0.005 
29 0.002 0.001 

; I 30 -0. 007 0.003 
l 31 0. I 19 0.0!2 
J N') 32 -0.013 0, 007 

. e M :;3 -0.058 0. 008 
Q 34 -0. 127 0.004 
b 35 -0.020 0.009 

36 -0. I 08 0. 004 
!'."' 37 -0. I 38 0.020 

38 -0. 0 I 9 Ul4 
-. 39 -o .m 0.005 

40 U06 0.001 
42 -0,,)07 0.011 

M 43 o.m 0.002 
44 -0. 006 0.001 

1 0,. 4 '., -0.060 0.008 
--------------... -- ----------- --------- .. ------------------------ -------

d~nli\y 1: CCH Identity 2: m 2:18 P" Jmary 23 , 1992 
isr r,m: All SI" 
11pl e Veioht : 1.0000 Solution Yolm : 1.00 
n-Pea!: lnlemtions : 3 Off -Peak Jnteqritions : 1 

ein 

;J, 

R. S. D. 

Zr 
( ppb) 
-ltHl 

2.rn 
20 . 530 

w 

( rp b) 
12 .765 
14.856 

Sr Bi 
[ PJ~) ( ppb) 

-1. 020 -43.637 
0. l 63 12.273 

15.953 20.m 

Zft c, 
( ppb) ( ppb ) 
-43.499 -6.rn 

0.594 0. 402 

Ti 
(,Pb ) 

-23.387 
2. 240 
9.m 

Li 
( ppb) 

-4.277 
1.117 

Hq Sn Si 
(PP•) ( ppb) ( ppb) 

-2130,m -o.rn -23 .97? 
1609.870 3. 98 1 2.286 

75.565 1686.192 U34 

Co Ni La 
(ppb ) (ppb) ( ppb) 

-1.652 -0.315 6.792 
2.66~ 2.712 8.150 

~ -

--

Al 
(ppb) 
-63.002 

5. 670 
9. 000 

Ea 
(ppb) 

-1.m 
0. 271 

·!' 
:188 --· 



. UJ . 

f:.S .,. 

J , 
: R.U . 

· e,n 
; ,L 
.P..U. 

1eiri 
,, . 
'. R .5. D. 

116 .334 

r~ 
f DD~) 

-s.m 
3.271 

38.5~8 

! p~b) 
-3.173 
5. 925 

61.121 

r i 
I ppb) 
-i.m 
o.m 

11.m 

11 
I pph) 

,),703 

5,1 , 404 
8018.914 

1 

"'"''•d Counts St,lislic~ 
: ALL_m 

J. 367 U63 26 . I 18 

C, Cr ~d 

( 10b I ( ppb l ( ppb) 

-43 .rn · 7.812 -54.365 
0.096 1.10 7 2U67 
o.m I I.I 74 is .m 

~g As th 
f ppb) ( ppb ) ! ppb) 

-i.m -22.362 · '.,.m 
,).253 u u 1.m 
s.m 1a.m 14 1.152 

Cd I k 
(ppb) ! ppb) ( pob l 

-2. 829 -1.m · I 50 . I 91 
U!9 2.787 31.005 

. 28.965 m .6BB 20.644 

2:20 P" Jamry 23 1 1?92 

.• • , .. . · .ohl : 1.0000 Solution Yolm : 1.00 
•ntre'at · lnlmations : 3 Off-Peak lnleora\ions : I 

iri al yle Ch ann~l fte~n Xpu !ses S.D. Ipttlm 7.P..U. Xpnlm 

' r -0.037 0. 006 

iM 246 .M6 o.m 
:• i -0. 089 0.027 
rP' 5 -o .rn 0.011 
lo 6 1.538 0.008 
:n 20. q74 0.130 
,i 8 0.077 0.008 
~! ~ 0. 078 0.016 

10 o.m o.960 
ln II 110.026 0.070 
:u 12 21.043 0.032 
Li 14 98.m o.m 
,:o 15 40.?20 0.037 
~i l 6 20.251 0.02b 
', l 17 -0, 004 0. 000 
'.u 18 -0.067 0.006 
: e 19 IU17 0.064 
~i 20 56.872 0.081 
[ r 21 l 2, 006 0.024 
µri 22 o.m 0. 033 

24 0. 069 o.m 
25 -0.357 0.006 

161. 000 859.617 119. 991 20 .14 5 
WHC - SO-WM- OP-025 

Ce - s,. P1 p Addendum 14 Rev 0 
- - - - -

( opb l ( ppb ) (ppb) ( ppb) 

· 116 . 6 79 -122.?9I -2. m 11. m 
21.m 11. 912 0 . 106 2•.0 22 
18. 188 9 .696 u n 173 .00 1 

"O SP Ag Pb 
( pp b) f ppb ) I ppb) ( ppa I 

-6. I 18 ·U27 -9.519 · 28 .374 
2.075 21.7?2 1.203 16. 59? 

33. 918 m.m 12. 638 58 . 500 

"" 
Sb V P, 

(ppb) (ppb ) (ppb) (ppb) 
0. 031 -77.221 3.m o.m 
o.m b0.760 1.605 0. J 08 

188 .738 78.684 53.253 43. 297 

-- 18!9 



26 w.m o.m 
27 0 . 175 0.007 
28 0.129 0. 006 WH C-SD- WM- DP-025 
29 22.722 o.rn Addendum 14 Rev 0 
30 -0.00 2 0.0 13 
:ii 16.31 3 0.052 
32 U06 0.004 
33 0. 4 21 0. 008 
34 1. 079 U03 
35 -0. 009 0. 00 9 
H -0. 112 0.003 
37 224 . 303 o.m 
38 24.378 0.087 
39 U 43 0. 001 
40 48 .026 0.018 
42 0.8?6 0. 010 
43 0. 0 l 7 o. 002 
H -0. 009 0.000 
45 -0. 063 0.005 

---- ----·--- ------------------- -------- ---- --------- --- -- --------- ---

deniTTy I: SSTI m U4BAc Identity 2: Direct 2:20 P" ,lamry 23, 1992 

•5 nm : ALL m 
mle Wei gh t : U 910 Solution Yo luae : 1.00 
n-P, 1 Inteqrilion5 : 3 Off-Pea~ Jnte~ritions : I 
--- -------------- .. ----------------... -------------------- --------------

!") Zr Sr Bi la Ha Sn Si Al -
' ( ppb) (ppb ) (ppb) ( ppb) ( ppt) ( ppb ) ( ppb ) ( pp b) 

.. 

"J'" -36.780 9927.27? -11 .rn -31.679 m.rn 4m.m -29.479 -172.530 
.D . ..,,..., 2.522 13.472 28. 34 ! 1.m m.m 30 .687 s. m 6.511 

r.. s.'. 6.m 0 .1 36 39 . 410 22.898 267.m o.m 18.016 3. 822 

w Zn Cu Li Co Ni La E~ 
( ppb) ( ppb) (ppb) ( ppb) (ppb) ( ppb) ( ppb) (pp b) 

~an 81?. 361 9776.Hb 4868.261 10028.924 9662.387 m2.021 -1.m -U85 
.D.- 8U77 6.m 1.m 46. 381 8.617 6. 127 0. 000 0.396 

R.M . IO. 371 U64 o.rn o.m 0.089 0. I 27 0.000 67.m 

0' fp Ca Cr Nd (e s, Ba r 
f ppb) I ppb) (ppb) I ppb ) ( ppb ) ( PP~ ) ( ppb l (,Pb) 

,an 4869.259 956U87 m1.m -22.766 16 .212 ·I !!8.677 m7. m 1m.m 
. D. 20. 770 13. 676 9.925 14.?II 13. 060 16.934 16.415 50 .174 

R.U. o.m 0. 143 0. 198 65 .m 8U53 1.514 U64 4.393 

5 "q As Na "o SP Ag Pb 
I prb) ( ppb) ( ppb ) ( ppb) ( ppb) ( p pb) (ppb) ( ppb l 

ein 40 .117 m4.154 -13 . m 10010 .m 0. 000 m.6BO 373 .W -9 .m 
.D . 7.237 2. 6 57 tb. m 31.913 !. 31 7 nm 1. 021 15. 403 
. R.U . 17 .905 o.m - 121. m 0.31 9 5854315.79! 8.729 0. 273 170.089 

Ii Cd l ~n Sb y Be 

!Hb) lppb) ( ppb) (Jpb) fppb) ( pph) ( ppb) ( ppb l 

!ln -5.285 9427 .393 4850.007 5293 .690 ms.m 1903.789 -0 . 461 -0.062 

.t. 0 .411 !7.IS6 17.399 3.488 1.m 54.420 1.446 0. 000 
k.S - i .833 0. 182 o.m 0. 066 0.037 1. !! 0 313.818 0.000 

Tl 

---· 
. -- 190 



'lft 

.} , 

?..U . 

I ppo I 
-20 .m 
32.Hv 

159.m 

' meted (ount s Statistics 
•sk nm : ALL m 

2:23 Pft Jmm 23, 1992 

llO!e Ve iqh t : J.0000 Solution Yo lm : J. 00 
-?eal. lnlearitions : 3 01Hei~ ln!~~ra lions : 1 

,aly\ e Chanel ~ean Xpu lses U . Xpulm 

I I 

l 
M 

7 
8 

10 
11 
12 
14 
1 s 
16 
17 
18 
19 
20 
21 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
3? 
40 
42 
43 
44 
45 

-0 . I 44 
-0.0II 

0.004 
o.m 

U86 0.0~1 
-0.024 0.012 
U41 

-0.083 
o.m 

0.014 
o.m 
U09 

1.m o.m 
-0. 012 
9.227 
o.m 

-0.019 
-~. 026 
-0 .071 
1.278 

78 . m 
0.036 
0. 407 

-0,013 
11.847 
1.865 
I. 802 

-o.m 
0.021 
0.016 
o.m 
0. 085 
o.m 
U12 

-0.044 
16.431 
2.m 

-o.m 
-0. BO 
-0.007 
-,.m 
-0 . 013 
-0.021 
0. 060 

-o.m 
-0. 036 

0.016 
0, 011 
0.004 
0.002 
0.003 
0. 008 
0. 004 
0. 227 
0.007 
0.004 
0.009 
0.041 
0.006 
U04 
0.006 
0. 004 
0.008 
0.001 
0. 006 
o.m 
0. 003 
0.017 
0.052 
o.m 
0.010 
o.m 
0.020 
0.008 
0.002 
0.004 
0. 004 
0.002 
0.004 

~R.S .D. Xou lm 

:mc-SD- WM - DP- 02°5 
Addendum 14 Rev O 

-- 191 



--

~entity l: Sm m rnm Ident ity 2: Jim! 2:21 P~ J,nm7 23,_ !]92 -- ·· - I 

isk nm : .\LL_m WHC -SD- WM- OP- 025 
ml? je iQ h! : I. 0000 Solllion Volne : LOO Addendum 14 Rev 0 
n-Pe,• '• teorat ion1 : 3 Off -Pear. lnlwation1 : I 

. ------------------------------------------------ ----- ------
Zr Sr ~i la Ha Sn 5 i Al 

I ppb ) I ppb) I ppb ) I ppb) I PP ft) I ppb ) I Pl b) I PP~) 

ean -86.084 -1.436 mun -25.088 36?.m -17. 706 -64.m 2?1.196 

• D, l.851 0.207 ~2 .738 7.W rn.oos 8.213 5.m 17 . l 79 

t. .S J . 2 .150 1U6? U32 31.?ib m.m 46 .38b 9.177 '.,. 900 

¥ Zn Cu Li Co Hi La Ea 
I ppb) ( ppb) I ppb) ( ppb ) I ppb) lppbl ( p,b ) t ppb) 

lean -37 .1 88 -26 .000 6. 113 -3. 02 1 -3 . 777 -3 .336 m 2.101 5113.733 
J . 22 .563 o.m 0.815 o.m o.818 t.m 14.693 14 .739 

: R.U. 60.673 3.672 13. 334 &.m 2!.651 54 .1,5 0.281 0.288 

Fe Ca Cr Nd Ce St Pa p 

( ppb ) I ppb ) ( ppb) lppb ) (p pb ) I ppb l ( ppb ) (ppb ) 

\fan 5 . 122 l 9. !l,5 -9.0bS m 5.m 5092.m mun -28 .707 69 . 371 
: . ; 2. l 76 0.600 3.720 22.m 11.ot: 10.m 0.336 28.030 ,. 
·: U .D. 42 . 4?6 3. 130 41.023 0. 42 1 o.m 0 .197 1.170 40.407 

"g As Hl "o Se Aq Pb 
:.fl I ppb l (ppb ) t ppb ) (ppb ) I ppb) l ppb ) (ppb ) ( ppb) 

le t-? -U'.,? -.3 . 214 ?6.314 67. m !. 688 37 .BH m 1. m 4853 . 101 
;J, 9.330 o. 219 7.447 IU98 0.796 49.632 16. 659 81. 122 
.. Mn 167. 843 6.818 7. 732 22. m 47. l 86 131. 157 0.317 1. 672 

~ 

Ti Cd B ~ 

"" 
Sb y Pe 

(pp bl ( ppb ) (ppb ) ( ppb) I ppb ) (ppb ) (ppb ) ( ppb) 
;,fr" -8 .356 -3 . 767 o.597 -a1. m -1. rn -1 56 . 284 2a.rn -0. 06 2 
; . ~ • 1. m 1. rn 3.929 48 . 336 0. 174 24.044 2.631 0.323 
. ~ ... o. 15. 469 27 .387 658 .564 5? . l 52 s.m 15.m 9 .086 m.m 

11 

M ( ppb) 

~e,n 174 .165 
,. 24. 69b 
'. R.s.D . 14.180 

--- - -- --- -- ------------------- ---------------- --------- -- --- ----------

:omcled Counts Statistics 2:25 r~ ,hnom 23, 1792 
fas k we : ALL Slft 
;11,le Weight : 1.0000 So lution Yo lm : 1.0~ 
Jn-Peil lnleqralions : 3 OfHe1k lntem tions : I 

\nllyl, Channe l "m Jpulm U. lpulm '.R.SJ . Xpulm 

!r 23 .354 0. 039 
jr 0.008 0.008 
li 3 -1.m 0.030 
Ti 15 .857 0.063 
4o b 26 . 881 0. 054 
3n 0.068 0.042 

---:192 



12. 67 3 ~.m 
12 .1 33 o.m WH C-SD-1.JM°-OP-=D25 

10 3 !. 72 1 0.062 Addendum 14 Rev 0 
11 o.m 0.003 
12 0.056 0.015 
14 -o.m U18 
Ii -USO U19 
I 6 0. 301 1.023 
17 -U06 UOI 
18 -o.m 0.007 
19 O.OO i U09 
20 0. 137 0.001 
21 0. 019 0 .001 
22 -• .m 0.051 
24 0.021 0. 013 
25 -0.100 0.007 
26 -0. 016 0. 008 
Z7 1.476 0.014 
28 U72 0.027 
29 Ult 0. 001 
30 3.973 o.m 
31 0 .199 0. 003 
32 32. 008 0.017 
33 1.493 0.015 

l 34 -o.m 0.011 
~ ! '") 35 -0.%7 0.007 

36 37. 068 o.m 
37 -0 . 277 o.m -
38 0.018 0. 013 M 

-

39 -o.m 0.005 
40 o.rn 0.002 
u o.m o. 00 3 
43 1U88 o.m 
44 ~U02 0.093 

l • "' 45 0.656 0. 0~4 
------- ------ -------------... ----------------------------... -------- ------
:") 

denlilY 1: SST3 m 3B48AD Identity 2: Jim\ 2:26 P" Jmm 23, 1992 
1s0!!-m : All_Slft 
mle Veiqt.t : 1.0000 Solution Volm : 1. 00 
n- Pe•k lnteqrati m : 3 OfHe•k lntegr;itions : l 
. ---------- --- ------------------------------.. ------------------------

Zr Sr Ii Ta Ho Sn Si Al 
( pph) (ppb) (pp b) (p,b ) ( PPI) (pp~) I ppb) ( ppb) 

ean 10671. 526 -0.671 -tm.m 10104.822 tm978.2bl 17.863 8283 .m 4855.8?1 

J. 11.m o.m 31.073 40 . 246 3512 .669 10. 024 t8.m 9. 821 

R.U. o.w 46 .862 I. 627 0.398 0.213 56 . 117 o.m o.m 

V Zn Cu Li Co Hi • la E1 
(ppb) ( ppb l I pph ) fnb ) ( pph l f pp bl (p pb ) f ppb) 

ean H915.732 -33.618 -2. 70 7 -3.632 -lh.603 85.m -10.86& -6. 330 

J, 87.528 o.m I. 097 o. 808 4.m 5.511 2.m o.m 
. R. S. P, o.m 0. 811 40.524 22 .m 27.139 6.rn 21.652 1.m 

Fe c~ Cr Nd Ce S1 h 
(nb ) I ,Pb) ( ppb ) f ,pb) ( pph) ( ppb ) (ppb l (pp~ ) 

11 -5.992 -26 .m 4.m -143.332 -121.391 -rn .314 -2. 9 28 10165.m 
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L, I J J 11 . no •• "I l7 L .l.. • ; CO .,[, 1.'J I.: . ;' j . , ,i:,1 _,,., ~o 

P. .u. ~a.m o.m 9.677 lU23 30.310 Li.H· 16.m o.m 

~Q As fil ~o Se Ag Pb 

! rrb l 1 rro l I prb l ( p~b l ( ppb) I ppb l ( ppb) ( ppb) 

H, mUb3 -2,849 3l l l.728 JB.m 10126. 89 ', 1)05 .832 -7.294 -1 12 , 891 

I. 30 . bH 0 .1 27 19.364 2, l 43 U08 4U~4 3.397 12 .m 

R,U. ·l.:.83 U4l o.m Ue6 U52 0, 990 46 . m l O, 920 

Ii Cd ~r, Sb V ~e 
(,Pb ) I ppb) ( ppb l ( ppb) (ppb) I ppb l (ppb) ( opb l 

in ~,) ~2. 746 -8. 68 3 5.436 -119. ?81 I. 1?4 b? .Bn 1om.m iMJ3 , il2 

.D . U88 J.0'.>5 2.648 31.0Q~ o. 1'.,4 16.548 lb. 197 11 . m 

f:.5 . 0. 0.1 93 12.155 48 , 717 25,842 13.656 23,683 0 .1 60 0.172 

11 WH C-SD-WM-DP-025 
I PP~ l Addendum 14 Rev 0 

?ln 5038.127 
.L 30 .m 
R.u . o.m 

'• · I 

M 
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